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Department of Energy
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P.O. Box 550
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07-AMCP-0108

Ms. Jane A. Hedges, Program Manager
Nuclear Waste Program
State of Washington
Department of Ecology I 2
3100 Port of Benton Boulevard
Richland, Washington 99354 EDMC
Dear Ms Hedges:

SAMPLING AND ANALYSIS PLAN (SAP) FOR SUPPLEMENTAL REMEDIAL
INVESTIGATION ACTIVITIES AT MODEL GROUP 5, LARGE AREA PONDS, WASTE
SITES, DOE/RL-2006-57, DRAFT A

The purpose of this letter is to transmit the enclosed SAP for Supplemental Remedial
Investigation Activities at Model Group 5, Large Area Ponds, Waste Sites, DOE/RL-2006-57,
Draft A, to the State of Washington, Department of Ecology (Ecology) for review and approval
by March 30, 2007.

This SAP addresses supplemental remedial investigation of Central Plateau Ponds waste sites,
consistent with the Tentative Agreement on Negotiations to Modify Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) Commitments for Completing the
Remedial Investigation/Feasibility Study (RI/FS) and Resource Conservation and Recovery Act
Facility Investigation'Corrective Measures Study Processes for All 200 Area Non-Tank Farms
Operable Units dated October 4, 2006. The waste sites included in this SAP reflect Tri-Party
Agreement, Appendix C proposed changes that move pond-related waste sites into the
200-CW-1 Operable Unit, for which Ecology is the lead regulatory agency.

This SAP is being transmitted in advance of the RI/FS Work Plan for Tri-Party Agreement
Milestone M-15 Supplemental Remedial Investigation that is due to the U.S. Environmental
Protection Agency (EPA) and Ecology on March 31, 2007, under proposed Tri-Party Agreement
Milestone M-13-50. This SAP completes a portion of the overall work plan scope and will be
incorporated into the work plan by reference. Advanced approval of this SAP will allow
initiation of field work in Fiscal Year 2007 to provide continuity of field crews concurrent with
work plan preparation, review, comment, and approval.

This SAP was developed as part of the collaborative Model Group 5, Large Area Ponds, Data
Quality Objectives (DQO) process with the U.S. Department of Energy, Richland Operations
Office, EPA and Ecology. One issue remains outstanding from the DQO pertaining to Ecology
requests for additional sampling at 216-S-16, 216-S-17, and 216-T-4B Ponds to meet a
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95 percent upper confidence limit. In discussions during the separate RI/PS Work Plan DQO,
Ecology and EPA indicated agreement with submittal of this SAP concurrent with continued
discussions on the open issue.

If there are any questions, please contact me, or your staff may contact, Briant Charboneau, of my
staff, on (509) 373-6137.

Sincerely,

Matthew S. McCormick, Assistant Manager
AMCP:BLF for the Central Plateau
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T. B. Bergman, FHI
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S. N. Luke, FHI
J. L. Nuzum, FHI
K. Niles, ODOE
R. E. Piippo, FHI
M. E. Todd-Robertson, FHI
J. G. Vance, FFS
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EXECUTIVE SUMMARY

This sampling and analysis plan (SAP) addresses supplemental data collection at the waste sites

of Model Group 5, Large-Area Ponds. This group comprises the thirteen 200 Areas non-tank

farm waste sites originally grouped for remedial investigation in five separate process-based

operable units (OU), including 200-CS-1, 200-CW-1, 200-CW-2, 200-CW-4, and 200-CW-5.

Grouping of these waste sites into their respective process-based OUs was based on similarity of

site configuration. waste-generating processes, and anticipated nature and extent of

contamination (conitaminan: distribution model) as described in DOE/RL-98-28, 200 Areas

Remedial Investigation/Feasibility Study Implementation Plan - Environmental Restoration

Program. These five OUs were farther consolidated for remedial investigation into three

separate Comprehensive Environmental Response, Compensation, and Liability Act of 1980

(CERCLA) remedial investigation/feasibility study processes, each having a remedial

mvestigation/feasibility study work plan, feasibility study, and proposed plan, with the

anticipated outcome being a record of decision that generally adopts the remedial alternative

recommended in the proposed plan.

To streamline characterization of the OUs having multiple, similar waste sites, an 'analogous-

site' approach was initiated. This approach required characterization of certain waste sites

considered to be 'representative' of other OU waste sites because they represent typical or

bounding contamination conditions for their respective analogous waste sites. Remedial

investigation data generally were not collected from the analogous waste sites. During the

remedial investigation/feasibility study processes for these OUs, decision makers expressed

concerns regarding uncertainties associated with selecting a preferred remedial alternative for the

uncharacterized analogous waste sites and for some characterized representative waste sites.

Consequently, an improved path forward, termed the 'Model Groups,' was conceived to ensure

that sufficient data exist for the analogous waste sites to support remedial decision making. As

an initial step in this process, the Tri-Parties (Washington State Department of Ecology,

U.S. Environmental Protection Agency, and the U.S. Department of Energy) grouped waste sites

into seven 'bins' based on an updated understanding gained from the remedial investigations

performed under the approved work plans. Each bin was assigned a separate 'Model Group,'

numbered one through seven, as follows:
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. Model Group 1, Shallow, Straightforward-Decision Sites

* Model Group 2, Deep-Contamination Sites

. Model Group 3, Large Sites with Near-Surface Plutonium Contamination

* Model Group 4, Small and Medium Sites with Plutonium Contamination

. Model Group 5, Large-Area Ponds

. Model Group 6, Sites with Shallow and Deep Contamination

" Model Group 7, Unique Conceptual-Model Sites.

The first model group selected for evaluation was Model Group 5, Large-Area Ponds, which are

the subject of this SAP. A data quality objectives process (Section 1.7) was initiated that

identified the large-area pond waste sites needing further data to reach a remedial decision.

The pond waste sites identified during the data quality objectives process as requiring further

investigation include the 216-A-25 Pond, 216-B-3 Pond, 216-S-16 Pond, 216-S-17 Pond (and

associated UPR-200-W-124), 216-T-4B Pond, 216-U-10 Pond, and the 216-U-11 Ditch. Data

collection will focus on obtaining additional data from vadose-zone soils beneath the ponds

through observational methods, primarily gamma logging of direct-push probes, as well as

focused soil sampling in elevated contamination concentration areas. This SAP defines the

approach for collection of supplemental data at these sites that will provide new information

having the potential to impact final remedy selection, such as reduced institutional controls,

specific barrier requirements, opportunities for partial excavation, and sites located outside of the

industrial-exclusive zone where remediation could affect future land-use options. The

characterization planned through this data quality objectives process and provided for in this

SAP could, in some instances, satisfy confirmatory sampling requirements ahead of the records

of decision.
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TERMS

AA
AEA
aG
ALARA
ARAR
bgs
CERCLA

CFR
COPC
CVAA
DOE
DQO
DR
DS
Ecology
EPA
FS
FSP
G
GC/MS
GEA
GPC
HEIS
IC
ICP
ICP/MS
IDW
Implementation Plan

MESC
N/A, NA
NR
OU
P
PHMC
PP
PS
PSQ
PUREX
QA
QAPjP
QC

alternative action
alpha energy analysis
amber glass
as low as reasonably achievable
applicable or relevant and appropriate requirement
below ground surface
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
Code of Federal Regulations
contaminant of potential concern
cold vapor atomic absorption
U.S. Department of Energy
data quality objective
decision rule
decision statement
Washington State Department of Ecology
U.S. Environmental Protection Agency
feasibility study
field sampling plan
glass
gas chromatography/mass spectrometry
gamma energy analysis
gas proportional counter
Hanford Environmental Information System database
ion chromatography
inductively coupled plasma
inductively coupled plasma/mass spectrometry
investigation-derived waste
200 Areas Remedial Investigation/Feasibility Study
Implementation Plan - Environmental Restoration Program
(DOE/RL-98-28)
maintain existing soil cover
not applicable
not required
operable unit
plastic
Project Hanford Management Contractor or Contract
proposed plan
problem statement
principal study question
Plutonium/Uranium Extraction (Plant)
quality assurance
quality assurance project plan
quality control
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RCRA
REDOX
RESRAD
RESRAD-BIOTA
RI
RL
ROD
SAP
STOMP

SVOA
TBC
TBD
Tri-Parties
Tri-Party Agreement

UPR
VOA
WAC
WISA
Work plan

Resource Conservation andcRecovery Act of 1976
Reduction/Oxidation (Plant)
RESidual RADioactivity dose model (ANL, 2002)
RESidual RADioactivity for biota dose model (ANL, 2006)
remedial investigation
DOE Richland Operations Office
record of decision
sampling and analysis plan
Subsurface Transport Over Multiple Phases code (see
PNNL-12028)
semivolatile organic analyte
to be considered
to be determined
DOE, EPA, and Ecology
Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989)
unplanned release
volatile organic analyte
Washington Administrative Code
Waste Information Data System database
remedial investigation/feasibility study work plan
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

Ifyou know Multiply by To get Ifyou know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.305 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards

sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)

pounds 0.454 kilograms kilograms 2.205 pounds (avoir)

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces
(U.S., liquid)

tablespoons 15 milliliters liters 2.113 pints

ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet

quarts 0.946 liters cubic meters 1.308 cubic yards
(U.S., liquid)
gallons 3.785 liters
(U.S., liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (F-32)*5/9 Centigrade Centigrade (C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie

x
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1.0 INTRODUCTION

This sampling and analysis plan (SAP) supports supplemental remedial investigation (RI)
activities that the U.S. Department of Energy (DOE), Richland Operations Office (RL),
U.S. Environmental Protection Agency (EPA), and the Washington State Department of Ecology
(Ecology) have determined are necessary to make or augment remedial decisions for waste sites
on the Central Plateau of the Hanford Site. This SAP represents a site-specific data-collection
strategy and plan for the Model Group 5, Large-Area Ponds, waste group sites that were
determined during the data quality objective (DQO) process (Appendix A) to require more data
to make remedial decisions. This SAP also includes a quality assurance project plan (QAPJP) to
support the sampling activities.

1.1 BACKGROUND

In 1999, DOE, EPA, and Ecology, the Tri-Parties to the Hanford Federal Facility Agreement
and Consent Order (Ecology et. al., 1989) (Tri-Party Agreement), approved DOE/RL-98-28,
200 Areas Remedia Investigation/Feasibility Study Implementation Plan - Environmental
Restoration Program, (Implementation Plan). This plan detailed the strategy for a streamlined
approach to collecting remedial investigation (RI) data, which relied on a process-based
grouping of waste sites into 23 operable units (OU). The plan identified the use of remedial
investigation /feasibility study (RI/FS) work plans that would focus RI activities on a defined set
of representative waste sites. The representative waste sites were preliminarily identified in
DOE/RL-98-28 and were reviewed as part of the individual OU DQOs, to ensure that they
adequately represented the OU as either typical or bounding of the other waste sites in the OU.
Under the Implementation Plan, the decisions were to be made on the representative waste sites,
thereby streamlining and reducing costs for the Rs. Data on analogous waste sites would be
collected following issuance of the record of decision (ROD) and would be focused on defining
the extent of contamination, obtaining design data, and confirming that the analogous waste site
conceptual model was appropriately represented by the representative waste site.

Between 1999 and 2001, RI/FS work plans were developed and approved for the following OUs:

200-CW-1 Gable Mountain Pond/B Pond and Ditches Cooling Water Waste Group
Operable Unit (DOE/RL-99-07, 200-CW-1 Operable Unit RJ/FS Work Plan and 216-B-3
RCRA TSD Unit Sampling Plan)

200-CS-1 Chemical Sewer Waste Group Operable Unit (DOE/RL-99-44, 200-CS-1
Operable Unit RI/FS Work Plan and R CRA TSD Unit Sampling Plan)

200-TW-1 Scavenged Waste Groun/200-TW-2 Tank Waste Group/200-PW-5 Waste
Group Operable Units (DOE/RL-2000-38, 200-TW- Scavenged Waste Group Operable
Unit and 200-TW-2 Tank Waste Group Operable Unit R/FS Work Plan).

In 2001 and 2002, the Tri-Parties negotiated a change to the Tri-Party Agreement that would
consolidate the RI/FS work plans for some of the OUs. To date, RI/FS work plans have been
approved for the following OUs or OU groups:

1-1
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. 200-CW-5 U Pond/Z-Ditches Cooling Water Waste Group Operable Unit
(DOE/RL-99-66, Steam Condensate/Cooling Water Waste Group Operable Units RI/FS
Work Plan; Includes: 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable Units,
Rev. 1)

. 200-PW-2 Uranium-Rich Process Waste Group/200-PW-4 General Process Waste Group
Operable Units (DOE/RL-2000-60, Uranium-Rich/General Process Condensate and
Process Waste Group Operable Units RI/EFS Work Plan and RCRA TSD Unit Sampling
Plan; Includes 200-PW-2 and 200-PW-4 Operable Units, Rev. 1, Reissue)

. 200-LW-1 200 Area Chemical Laboratory Waste Group/200-LW-2 300 Area Chemical
Laboratory Waste Group Operable Units (DOE/RL-2001-66, Chemical Laboratory
Waste Group Operable Units RI/FS Work Plan, Includes: 200-LW-1 and 200-LW-2
Operable Units, Rev. 1)

. 200-MW-1 Miscellaneous Waste Group Operable Unit (DOE/RL-2001-65, Chemical
Laboratory Waste Group Operable Units RI/EFS Work Plan, Includes: 200-LW-1 and
200-LW-2 Operable Units, Rev. 1)

* 200-PW- 1 Plutonium/Organic Rich Process Waste Group/200-PW-3 Organic Rich
Process Waste Group/200-PW-6 Plutonium Rich Process Waste Group Operable Units
(DOE/RL-2001 -01, Plutonium/Organic-Rich Process Condensate/Process Waste Group
Operable Unit RI/FS Work Plan, Includes: 200-PW-1, 200-PW-3, and 200-PW-6
Operable Units, Rev. 0, Reissue)

1.2 WASTE SITE BINNING

The RIs for the Model Group 5, Large-Area Ponds waste sites previously were addressed in the
200-CS-1 Chemical Sewer, 200-CW-1 Gable Mountain Pond/B Pond and Ditches, and
200-CW-5 U Pond/Z-Ditches waste group RI/FS work plans (DOE/RL-99-44, DOE/RL-99-07,
and DOE/RL-99-66, respectively). The associated RI data were collected, reported, and
evaluated through RI reports and FSs. Proposed plans (PP) were developed to support public
review of the RI/FS process and the proposed remedial alternatives. Table 1-1 lists the RI
reports, FSs, and PPs that documented the RI/FS process for the Model Group 5 waste sites,
including those sites from which no data will be collected under this SAP.

During the regulator review of the RI reports and FSs, a growing desire for additional data above
that identified in the approved RI/FS work plans was identified by the EPA and Ecology. The
Tri-Parties undertook an activity in fiscal years 2005 and 2006 to evaluate data needs and to
reach agreement on a path forward for supplemental data collection. The initial step in this
activity was to bin waste sites based on an updated understanding gained from the Ris performed
under the approved work plans. The Tri-Parties identified seven bins, assigning each as a
separate 'Model Group' numbered one through seven. This SAP addresses Model Group 5
waste sites, consisting of the large-area cooling-water ponds that generally are located around the
outer perimeter of the 200 Areas. The cooling-water ponds tend to be shallow waste sites with
relatively low contaminant concentrations.

1-2
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1.3 SCOPE

The scope of this SAP is limited to collection of supplemental RI and confirmatory sampling
data at Model Group 5, Large-Area Ponds, waste sites where the Tri-Parties have agreed to
collect more data in support of remedial alternative decision making or to augment the decision-
making process by accelerating confirmatory sampling ahead of the ROD. The QAPJP and field
sampling plan (FSP) are written to apply to the RI techniques that will be employed at Model
Group 5 waste sites. The data collected in accordance with this SAP are intended to augment the
characterization data collected under the RI/FS work plans to refine remedial-alternative
evaluation and enhance remedial decision making. Data-collection activities described in this
SAP are based on the DQO process (Section 1.7).

1.4 DOCUMENT ORGANIZATION

This SAP is organized as follows.

* Chapter 1.0 summarizes DQO process results and waste site background information.

* Chapter 2.0 provides the QAPjP.

* Chapter 3.0 is the FSP for collection of additional data from vadose-zone soils of the
Model Group 5, Large-Area Pond waste sites.

Chapter 4.0 provides for project health and safety planning.

Chapter 5.0 provides for management of investigation-derived waste (IDW).

1.5 MODEL GROUP 5 WASTE SITES
BACKGROUND, DESCRIPTION, AND
HISTORY OF OPERATIONS

This section provides the background, description, and history of the Model Group 5, Large-Area
Pond, waste sites. This group consists of 13 waste sites comprising ponds and ditches located
around the perimeter of the 200 Areas. Figure 1-1 identifies the general location on the Hanford
Site of Model Group 5 waste sites. Figures 1-2 and 1-3 show the locations of the 200 West and
200 East Areas waste sites, respectively. Table 1-1 identifies the large-pond and ditch sites
included in Model Group 5 and provides background and description information. These waste
sites primarily received liquid-effluent waste in the form of steam condensate and cooling water
from multiple facilities in the 200 Areas. This effluent typically contained low concentrations of
contaminants, but occasional failure in the process systems resulted in the release of
radionuclides to the cooling-water systems. Some contaminants entered the vadose zone,
although they are not anticipated to have reached the aquifer beneath the waste sites. Additional
information on wast e sites is provided in the documents listed in Table 1-1.

1-3
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Through the DQO process, it was decided that the 216-T-4A Pond would be withdrawn from
Model Group 5, because this site already has undergone significant remediation, making it more
appropriate for placement in Model Group 1.

1.6 CONTAMINANTS OF CONCERN

The DQO process (Appendix A) includes identification of the contaminants of potential concern
(COPC) for further Model Group 5 waste site evaluation. The radiological and chemical COPCs
for the Model Group 5 waste sites are a subset of the COPCs identified in RI/FS documents
(Table 1-1). The DQO generally narrowed the list of COPCs for this characterization to the
primary risk drivers identified in the RI/FS processes. The COPCs for each waste site are
summarized in Table 1-2.

Contaminants not identified as COPCs could be reported by the analytical laboratories as
detected during addition data acquisition. Such data will be evaluated against process
knowledge, exposure assumptions, and regulatory standards and/or risk-based cleanup levels in
support of remedial-action decision making.

1.7 DATA QUALITY OBJECTIVES

To ensure that data quality requirements are met, the sampling design in this SAP was
established through the EPA's seven-step DQO process (EPA/240/B-06/001, Guidance on
Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4) as detailed in
Appendix A. The DQO process workshops for the Model Group 5 waste sites began October 20,
2005, and the last workshop occurred September 7, 2006. The key DQO outputs are summarized
in this section, including statement of the problem(s), decision rules, tolerable limits on decision
errors, and sampling design. The sampling design developed in the DQO and summarized in this
section has been carried forward to the FSP (Chapter 3.0).

Table 1-3 provides a concise statement of the problem to be resolved.

Table 1-4 identifies the potentially applicable or relevant and appropriate requirements (ARAR)
for the Model Group 5 waste sites.

Table 1 5 identifies Model Group 5 information needs identified in DQO Step 3. These
information needs are evaluated against the existing data to determine what additional data, if
any, are needed to support remedial alternative decision-making.

1.7.1 Decision Rules

Decision rules are developed in DQO Step 5 from the combined results of DQO Steps 2, 3, and
4, which include development of principal study questions (PSQ), decision statements (DS),
remedial-action alternatives, data needs, COPC action levels, analytical requirements, and the
scale of the decisions.

1-4
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The decision rules generally are developed for each DS in the form of an "IF.. .THEN..."
statement that consfders the parameters of interest (e.g., COPCs), the scale of the decision
(e.g., location), the action level (e.g., COPC concentration), and the alternative action that would
be taken under prescribed conditions. The Model Group 5 decision rules are shown in Table 1-6.

117.2 Sample Design Summary

Data-collection locations and sampling methods have been selected that resolve the DSs and
provide information regarding sample parameters. A biased (nonstatistical), two-phase
investigation approach is used at times to identify the horizontal and lateral extent of
contamination at Model Group 5 waste sites. This investigative approach relies on observational
techniques to determine appropriate locations for focused soil sampling. Field geophysical
logging of direct-push probes will be used to identify where gross gamma from Cs-137, a
pervasive and persistent COPC for all waste sites, exceeds logging action levels. This approach
increases the likelihood of encountering the worst case conditions (i.e., maximum contaminant
concentrations) for focused sampling collection.

Table 1-7 summarizes methods and key features of the data collection at pond waste sites for
which existing data are not sufficient to make a remedial decision.
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Figure 1-1. Location of Model Group 5 Waste Sites.
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Figutire 1-2. Location of 200 West Area Model Group 5 Ponds
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Table I-1. Model Group 5. Large-Area Ponds, Waste Sites. (4 Pages)

Description, Dates of Operation Operable
Unit

RI Rep
Site?
(Y/N)

+ + + +
Cooling wa .ic
and steam

condensate

Amn REDOX:.
after 1973
irecived
216- -14 Pond
overtflow\ ILI
tle 216--9
Ditch.

REDOX
1202-5) and
216-UAI Pond
overflowk \ L
the 216 A
Dith.

LP R 4i\\ (oohn \ al
124 from 2u2-

proccs, tak,

)pcratod from 1957 to 197 5 Pond had flour
en eparated by dikeq and a Ic:mh trunch

that covered I 25.000 m- 1 1.350,000 fl- ) and
"m 49 in (3 R) deep. In 1975, e 216= (S-1
Pond w=s backlMd and surface W1aHiIized
using soil from the dikes. ILob. t4 never "as
uwed.

1 S4I( Pond

I 210S I Pod

200-C\\ -2

Work Plan
(DOE/
RL #)

RI Report
(DOE/RL #)

201)3-

FS/PP FS/PP
(DOE/RL#, Recommended
DOE/RL#) Alternative

2m44-24
2004-26

CAp

C ap

Source
Facilityi
Process

0Iperated ftoi 1951 to 1954. Pond wa,
Iormed by earthen dikes. approximately I m
0.3 Mi high O the n1rih and west idc of the
NitC. and cCverCd 292 by 92 III (95S by1.

95K It,, or 6.9 to .5 ha (I Nt1 21 acrs)l and
averaigd 4.3 w 0.6 m ( wi 2 QII dpth,
Copper sulfate was added to eliminato alnae
:inv x ertebrate toad sourcCs lor watCr f0wi.
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again in 19"4

U PR was reported in 1951) and was a 305 x

1) 1 1.(000 x 30 ft P releae from the
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dcconitamiiitioii wasd in 1972, li bottomi
oF ihc original pond was crapcd to;I depth of
I i to 23 cm 16 to 9 in.), mnd the scrapings
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Ditch W% ettcd size :Ctimaed -it 0.6 ha

i .5 rei I,45 m n I .5 i) deep. The volunme
of waer in the nexw 2 6- 1-4-2 Ditch ustally

was not eiioiuihi to fill the pond and generally

wa abI jllsorblcd ill ih ditch. Ica in. tle pond
arca dry. This xite 1 flow located wcithin the
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Table 1-1. Model Group 5, Large-Area Ponds, Waste Sites. (4 Pages)
Source Opeble RI Rep Work Plan Rd Report FS/PP FSIPP

Site Facilitv Description, Dates of Operation Unit Site? (DOE/ (DOiRL #) (DOE/RL#, Recomme
Process (Y/N) RL #) DOE/RL#) Alternat

DO E R [-99-07, 200-Cit I Operable Uiw RIPFS Work Plan and 216-B-3 RCR A TSD ut Sampling Plan.
DO E RL -99-44. 200-CS- I Operhle U it RI FS NorA Plai and RCR 5/ TSD Unit Samlilng Plan.
DOE:RL-99-66. Sit-a Camdensaie Coo/big itWater Wasi' Group Operable Units RI/FS WOrk Plan: Incudes: 200-CW-S. 200-C'W-2 200-CW-4, and '200-SC- 1 Ope-able

Uiits.
DO- 'RL-2000-35. 20t-CI-1 Opertible Unil Remedial investigaiion Report.
DOE.- RL-2002-69. Feasiiliv Studs ior /ic 200-Cit-1 and 200-CIW-3 Operable Unts and the 200 Vorth Area WUase Sites.
DOE IRL-2003-06. Propo.ed P/ln for the 200-CIt-I Gaie Alounta PondtB Pond and Diche% Uasrc Group Operable Unit the 200-C-3 North Airca Coolng [Hate-

Itausle Giotip Opei-L UNitNC Cii. iand fite 200 North A rea Wfsic Sites.
DOEIRL-2003-1 .. Remedial It est' t ion for fie 201)-C W-5 ' Pind Z Ditches Coohl/ng Wter Group. i1if 200-CW-2 S Poud and Ditce Coolin Wrater Group , the

200-C -4 T Pontd a Ditch s Coolin' Warter Grop. tand /ic 200-CS-1 Steam Condensate Grotp Operable Units.
DOL:KRL-2004-17. Remcdidl im etigtio -Repar jor the 200-CS- I Chemic ai Sewer Groul) Operle ULiti.

DOL. RL-2004-<4, Fcsiiil/tv Situs jor the 200-LW-5 /U PonithZ Dkles Cooig Water Waste groupig. 200-CW-2 (S Pond and Ditc.s Cooling Wt iner lWase Group),
200-C IH -4 tT Pond aind D itches Cooltg W aer Wafitsle Grou p, atind 200-SC-1 (Steam Coadenste Waste Group) Operable Unitis

DOE RL-2004- 6, Proposed Plan for 00-Cit-S 2100-CW 2. 200-C10 4 and 200-SC- I Operable U-ics.
DOE!RL-2005-63, Feasi/linY Stidfar- file 200-CS-1 Chemical Sewer Grotip Operable Uit.
DOEl/IR L-2005-64. Proposed Plcn for fhc 200-CS-1 Chemical Sewer Group Operable UCit-

nded
ive

DOF - L S. Dc-partttet af Enery
FS =' fta-iity111 - s j .
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\More Data

Site Required?
(YeV0o)

216 'A .-
Pw R;
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Ned data at oe1rldows 0ra to

.,Irvey fnadings.

Potential
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Impact?
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Accelerated,
Confirmatory

Sampling?
(Yes/No)

Contaminants of Potential Concern

Nonradiological

NR

Radiological

Data-Gathering
Method

(eophysical

piush probes

216- { L D isuttieno to conC irm o Yc Yes Cdmium. lIcid mercury ( Cs-I137 Geophysical
P r remov - a 1ii1 *1as I lowgInc of dirje

,issible means to reduLe silt push probes mid
risksOil sampling

NlITA o N A N A N A NR N A

I13-t NH o N \ A A NR NR N A

1 IA "o N A A NA NR NR A
Pond
P1o S 1 No \ \ \ A NR NR A
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(totA. siFer. thallium. Np-217 P-219 240, pusi pobs or d

toluono. fluoride. oyanide. Am-241 and soil sampling.
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- 24 21 I-S- Pond ins ctaton logging oT direCt-

push probes

2 1 -T-413
Pond

No stte-speiiL historiCal daol

iM ni hle
YCs \ntiu il Idmlnum

mangane\i se. di nm u10 mmm

oofah. l th dollkll
toluene, tituor ide. Cyflide.
nitate'

C s- I 3 7, Eu-154

Np27Pu-
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G(eophs sIca
logm; of dWclt-
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Table 1-2. Summary of Model Group 5 Waste Site Characterization Requirements. (2 Pages)

More Data Data Quality Objectives 1 Potential Accelerated, Contaminants of Potential Concern
Site Required? Rationale Remedy Confirmatory Data-Gathering

(Yes/No) (Technical Basis) Impact? Sampling? Nonradiological Radiological Method
(Yes/No) (Yes/No)

216- -10 c's & Borehole. test pits. and puslh Yes Yes Antinony, cadmium, Cs-137, Eu-1 54, Geophysical
Pond probes will help resolve prior manganese, selenium, uranium SI-90 Tc-99 logging of direct-

data quality issues and help (total), silver, thallium, Np-237. Pu-239/240, push probes and
evaluate partial rem oval toluene. fluoride, cyanide, Am-241. and UJ-238 soil sampling.
adternative. uitrate

216-U-1 Yes More data needed to identify Yes Yes NA Cs-037 Geophysical
Ditch the lateral extent of logging of direct-

contamination. push probes
Conttmtoy s.t.op gt us ally not iequired fI 'aste sites where ile eainma in Existing Soil Cover Monitored Natural Aten oation/Institutional Control alterativye will be implemen ted

(Table I t
BeCaUse ol the large body of characterization data available for the representatme 2 16-B-3 Pond waste sie. B Pond-specific conamtiants of potential concern or this action are represented by

fihe mor" Iocusd It st o Cntainantnits of ptntinI concern Fon Table -| of DOE R L-00)-69. Fetasfbi/t Sad. /.. the 200- CW I..nd 00-CW-3 C p ... i rn the 200 Norjh. A ea
WasreSite.

rli aste site ts analogous to the well-characterized. representative 216- 10 Pond wasc site Because kIt the absence of cla for this anloaotS wasie sit, as a ctns'rvative ineasure. the list of
2 16-10 Pond > Intamitans of potential concern in DOER L-003- I I Rmredial Itnera.tt. /o. he '00 -C U Po../ Z Da,/les Cool.ng W[tow Gmrup. the 200-CI-2 S Pond rand ritl/tes
Cuocr/ " pter hrmrite 200-CWf-4 T Pnd ..... Di/e/,,, (oottn, WteHal GoupI .. / /a t 00 C S- Steom CJ Stt.e.. nte C. ate G/oup Op bleUt Table 6-1. ire used It the inclusion or U-238
iemiled or thre te /fn..orti Drt Stsrttt database), fuoid and cyanide (ideified thiougah S TOMP modelin, (PNNL-1 2028, STON/P Sir/rots n T rIort I Ore, oIuliple Phses.
s. I/.... atr Gtideh and PU-239 240 aid An-f41 (identified by earlier 216 L-11 Ditch inmplng)

See CIiprer .0 I lble ;-I. for conditions under which data wrotld be gathered at Its Unplanned releare ait

NA = not applicable. NR = not required. T3D = to be detenonned
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Table I-3. Concise Statement of the Problem.

[le problem is lit to complete remedlial atern]atives evaluation in the feasibility stidy and final remedizil dei
naltkimiq or sonme of the Model iroLIp 5. Large-Area Ponds waste sites. suppleniental data are needed.

Il hIe |-4. Polten tially Applicable or Relevant and Appropriate ReqLirements. (2 Pages)
Depth interval For Potential Applicabhe or Relevant and Appropriate

Compliance Requirements Action Levels

Radienwhide% Inside the 200 Area Land-Use Boundary (Industrial Land Use)
I-luman health: 11- 'lo lo-p risk range per ( ERI A m
40 (R 3100, iterpieted by EPA as 15 mr/ctyr above

S",lu iiinv (O l ackgrouinj: OSWI-R 9100 4-1 x ( I ) idance (r -
4. It -mlllkgI -speCrC RSRA .

modeling

I eologica I A\N I . 2006. RE/iR 10-81M Version I 2
Softwa re

0.De /1-ine 1 U111 Maximii contamination levels. State and
4 mrcmir above baektiround to uroundwatei. or no Federal ambient water quality control

uiine 
' pUt> additional grouitndwater degradation. criteri: alternatively. site-specitc

modeling using STOMP model

Aonradiological Consipuents Inside the 200 Area Land-U'se Boundary (Industrial Land I.e) "

Sha 1 /on (0t)o H -uman health - WA. I73 -340-74() Method ( heiical specilc ( itht contanitnant

Ecological - WA( 173-340-7493 1 WA(' 173-340-900. lniw it sific
Iable 749-3)

IDeeI 'i-tot ttud Fixed-p tritmeter tlhree-jphaSe ptlitining
o WAC 173 340-747(4) Method 13 eriteria model (I quation 747- I: aluernt tively site-

tioundwalt\ r peil modelinv usiig S TIMP iodel

Radionuclide Outside the 200 Area Land-Use Boundary (Conservation [Aliningl) a

I-luin health: 10 to 1) risk range per (FRC IA in
40 (FR 300, interpreted by EPA as IS mirm ynr above

'i'm 1 ("1 t 0 to acktoudti: OSW IR 9200.4-18 (11 t() g 0idmce 0!' omina ll 1 31>111 Al
4i ~(ii. $ - : leanup levels. modelinc

I cologiQal AN] t006, RESR t-13IO *i \ersio 1.2
Softwarae

Maximum containtiot levels. State tind

4 nrem yt above backoround Itt rOnundwater or no Federal timbiettt water +ulitly conttol
Idditional routtndwater degradation, criteria: altertatively. site-specitli

ilidelirng using STOMP model

niradialagical Cnstit'ents Onside the 200 -Area Land-Use Bloandary ((onservatito l3liningl)

(0 to

4 I n 1h l

itpon grud

Iltiuia health - WA I 3-340-7410(3) Metlhod it

I cologictl \-A( I 73-34ot-74Q3 ( WA( 73-4)0l
IAble 749-3)

WA( 17'_ i4o-747,4 Method It

M -- i i- i li -1 -i i 1 /F / .. n 1te t /ti a I

\ 0 1 n, (ril hk NrIni (f \"I oe oeB unaym y

tetmi cal specite m ith Conttminaiiit -
speei-tc vitri'iitls I

(. hei celt Spt iei

FI I- P t et hree-phts pa trilUiotiie

cite modeling usuIg SITOMP iodel
l'/a l n nue:j / L Id LIa t 111m0i11 74bIy ie rai n-Ic. site

P1 ..sti I t a /"dl "l li crii 0
.1 'Uh, MSl t)/ o / rinb l h enue o ina

.i. l, il n- siI ie u i i in iii t ir I ii ixpI s re l i m I r[ l po m rime pdeIls CI rI devel ped, thI- ti , ,i u

1-1s



DOF/RL-2006-57 DRAFT A

Table 1-4. Potentially Applicable or Relevant and Appropriate Requirements. (2 Pages)

Depth Interval For Potential Applicable or Relevant and Appropriate Action Levels
Compliance Requirements

40 CFR 300 - Natiomi Oil aid I azardous Substances iollution Contingency Plan.
( ' RCI A - ( .u. m /C ..nI.. E ...Ont..........a R tp n . C m .. il.s. ti( ,,1 ... Im. and si/in' AIt <4 /980.
(S'SW R 9200.4-1= E [PA, 9'7, Esashm'nt -/i Cp 19)7, or / C eR) ... Silus / i..i REiRntLw , ih .. tttmi..t..tinti.
R1 SRAD-B OTA = ANI, 2006, RESRID-IOT, Veision 1.1 Softwa.c
STOMP - PNNI L 2028, STO' PS3s'r;lh'o Tt..spiiir .t 1vtr Adip/ij'/ P/aCs' I e"i.an I A pp/iautitt.. G6'.
WAC 173-340-740() Mei hod 1 i resicCled Land IUs Soil C leanup Standards. ''Meihod B Soil (leanup Levels 'or Unrestricted

Land Use'
WAC 173-340-745(5) Method C ' "Soil (lcanuip Studard, li lndisiiirial Pioperis'' "Method ( Indusial Soil Cleanup Levels'
W AC 173-3411-747(4) Melhcid B criteria "- 'Doriv ing Soil C nctutiraitis for Glrunid Water Prstectijon' ''FixedI Paramteter Thiree-Pha'e

Partitioning Model
W AC 173-340-900.1 Ytables
WAC [ 73-340-7491 - Sitc-Spcilic Terrestrial Ecological Faluatio PrOIdures

hg,,- bolo, grtnd tutate.
FPA = U. itnvironiental Irotection Agency.
TB =i' to he considered,

Table 1-5. Required Information and Reference Sources. (2 Pages)
Are Additional Data Required to Support RI/FS Process?

|Yes /No]
PSQ Required
#/ Information Reference Source

er U o ,- -
PS Category r-

See the following

I Sadiological discussion for intformation Y ' N" N5  N' N Y Y TBD Y Y Y
used to formulate table
responlses

Soil tonl- See the following

2 riadiological discossion 'or iloration N Y N N N N Y Y N Y N
ssiis P I &i used to Iormulote table

respoises.

Hi 'drgeo/OgiC Nl fot'
/he 200-bot

WHC-SD-EN-TI-019,
Rev. 0. Presens site- N N' N N N - -

specilc data for 200 Easi

Physical Area that can be used to
piollerties calculate soil densiy,
maoisture Indiauli c conductivity,
content, atd porosity.

PS panticIc size Hlid e/olog Modl/o'
(listih dutin- fIt' o) - "es
a ld Grownd'wer AggrWeale
lillology rea.

WHC-SD-EN-TI-014.
Rev. 0. Prscsils ie- -- N N N N N

speciic data or 200 West
Area that an le used to
Cilculate soil density.
hydrulic conductivily,
alltd porosity.
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2.0 QUALITY ASSURANCE PROJECT PLAN

The QAPjP establishes the quality requirements for environmental data collection, including
sampling, field measurements, and laboratory analysis. This QAPjP complies with the
requirements of the following:

0 DOE 0 414.1 C, Quality Assurance

0 10 CFR 830 Subpart A, "Quality Assurance Requirements"

. EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans,
EPA QA/R-5, as amended.

The following sections describe the quality requirements and controls applicable to this
investigation.

2.1 PROJECT MANAGEMENT

This section addresses the basic areas of project management, and it ensures that the project has
a defined goal, that the participants understand the goal and approach to be used, and that the
planned outputs have been appropriately documented.

2.11 Project/Task Organization

The Project Hanford Management Contractor is responsible for planning, coordinating,
sampling, preparing, packaging, and shipping soil samples to the laboratory. The project
organization is described in the subsections that follow and is shown graphically below.

2.1.11 Waste Site Remediation Manager

The Waste Site Remediation Manager provides oversight for all activities and coordinates with
RL and the regulators in support of sampling activities. In addition, the manager provides
support to the Waste Site Remediation Task Lead to ensure that the work is performed safely and
cost-effectively. The Waste Site Remediation Manager maintains the approved QAPjP.

2.11.2 Waste Site Remediation Task Lead

The Waste Site Remediation Task Lead is responsible for direct management of sampling
documents and requirements, field activities, and subcontracted tasks. The task lead works
closely with quality assurance (QA), health and safety, and the Field Team Lead to integrate
these and the other lead disciplines in planning and implementing the work scope. The task lead
also coordinates with, and reports to, RL and the Project Hanford Management Contractor on all
sampling activities. The task lead supports RL in coordinating sampling activities with the
regulators.

2-1
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Waste Site Qly
Remediation - - - Ass e
Manager EngineerIWaste Site

Management Engineering Data Safety
LeadLead Magement

E~fftaJ IdT'Helha,

Control ciARI
Technicians

2.1.1.3 Quality Assurance Engineer

The Quality Assurance Engineer is matrixed to the Waste Site Remediation Manager and is
responsible for QA issues on the project. Responsibilities include oversight of project QA
requirements implementation, review of project documents including SAPs (and the QAPjP),
and participation in QA assessments on sample collection and analysis activities, as appropriate.

2.1.1.4 Waste Management Lead

The Waste Management Lead communicates policies and procedures and ensures project
compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective
manner. Other responsibilities include identifying waste management sampling/characterization
requirements to ensure regulatory compliance interpretation of the characterization data to
generate waste designations, profiles, and other documents that confirm compliance with waste
acceptance criteria.

2.1.1.5 Field Team Lead

The Field Team Lead has the overall responsibility for the planning, coordination, and execution
of the field characterization activities. Specific responsibilities include converting the sampling
design requirements into field task instructions that provide specific direction for field activities.
Responsibilities also include directing training, mock-ups, and practice sessions with field
personnel to ensure that the sampling design is understood and can be performed as specified.
The Field Team Lead communicates with the Waste Site Remediation Task Lead to identify field
constraints that could affect the sampling design. In addition, the Field Team Lead directs the
procurement and installation of materials and equipment needed to support the field work.

The Field Team Lead oversees field sampling activities that include sample collection,
packaging, provision of certified clean sampling bottles/containers, documentation of sampling
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activities in controlled logbooks, chain-of-custody documentation, and packaging and
transportation of samples to the laboratory or shipping center.

The Field Team Lead, samplers, and others responsible for implementation of this SAP and
QAPjP will be provided with current copies of this document and any revisions thereto.

2.1.1.6 Radiological Engineering Lead

The Radiological Engineering Lead is responsible for the radiological engineering and health
physics support to the project. Specific responsibilities include conducting as-low-as-
reasonably-achievable (ALARA) reviews, exposure and release modeling, and radiological
controls optimization for all work planning. In addition, radiological hazards are identified and
appropriate controls are implemented to maintain worker exposures to the hazards ALARA. The
Radiological Engineering Lead interfaces with the project Health and Safety representative and
plans and directs radiological control technician support for all activities.

2.1.1.7 Sample and Data Management

The Sample and Data Management organization selects the laboratories that perform the
analyses. This organization also ensures that the laboratories conform to Hanford Site internal
laboratory QA requirements, or their equivalent, as approved by RL, the EPA, and Ecology.
Sample and Data Management receives the analytical data from the laboratories, makes the data
entry into the Hanford Environmental Information System database (HEIS), and arranges for data
validation. Validation will be performed on completed data packages by Project Hanford
Management Contractor (PHMC) personnel or by an independent contractor qualified to perform
validation by meeting the requirements of applicable site procedures.

2.1.1.8 Health and Safety Representative

Responsibilities include coordination of industrial health and safety support to the project as
carried out through health and safety plans, activity job hazard analyses, and other pertinent
safety documents required by Federal regulation or by internal PHMC work requirements. In
addition, assistance is provided to project personnel in complying with applicable health and
safety standards and requirements. Personal protective clothing requirements are coordinated
with Radiological Engineering.

2.1.2 Problem Definition/Background

Chapter 1.0 of this SAP describes the background and current understanding of the waste sites.
During the RI/FS processes for the OUs that contain the Model Group 5 waste sites, decision
makers expressed concerns regarding uncertainties associated with selection of preferred
remedial alternatives for some large-area ponds waste sites. The uncertainties generally were
associated with the incharacterized (analogous) waste sites but also included some waste sites
characterized as 'representative' waste sites. The problem is that supplemental data are needed
to support remedial alternative evaluation and final remedial decision making for some Model
Group 5, Large-Area Ponds, waste sites. Data collected under this SAP will be used to support
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RI/FS process evaluation of remedial alternatives for the Model Group 5, Large-Area Ponds,
waste sites.

2.1.3 Project/Task Description

This activity is to collect supplemental data at the following Model Group 5 waste sites:
216-A-25 Pond, 216-B-3 Pond, 216-S-10 Pond, 216-S-16 Pond, 216-S-17 Pond (and associated
UPR-200-W-124), 216-T-4A Pond, 216-T-4B Pond, 216-U-10 Pond, and the 216-U-1I Ditch.
Direct pushes and a single borehole will be installed to collect data through geophysical logging
and sampling in accordance with this SAP. These activities support Tri-Party Agreement
(Ecology et al. 1989) milestone M-15 requirements for completion of the RI/FS processes for
these waste sites by December 31, 2011. Data acquired from the geophysical logging and
analytical sampling described in this SAP will augment data initially collected under the
respective OU Work Plans (Table 1-1). These data will meet the needs for supplemental data
necessary to complete remedial decision making for the Model Group 5, Large-Area Ponds,
waste sites. Field characterization activities will be performed at selected pond waste sites.
A two-phase investigation approach has been developed that relies on geophysical logging to
determine appropriate locations for soil sampling. This approach increases the likelihood of
encountering maximum contaminant concentrations (i.e., worst case conditions) for focused
sampling collection and laboratory analysis.

2.1.4 Quality Objectives and Criteria

Quality objectives and criteria for analytical soil measurement data are presented in Tables 2-1
(radionuclides) and 2-2 (nonradionuclides) and for observational data from geophysical logging
in Table 2-3 (gamma logging). Analysis of soil physical properties will be performed according
to American Society for Testing and Materials procedures, if applicable.

The QA objective of this plan is to develop implementation guidance that will provide data of
known and appropriate quality. Data quality is assessed by accuracy and precision, by
evaluation against identified data quality objectives, and by evaluation against the work
activities. The applicable quality control (QC) guidelines and target quantitation limits for
assessing data quality are dictated by the intended use of the data and the nature of the analytical
method. Each of these is addressed below.

2.1.4.1 Accuracy

Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of
chemical test results is assessed by spiking samples with known standards and establishing the
average recovery. A matrix spike is the addition to a sample of a known amount of a standard
compound that is similar to the compounds being measured. Radionuclide measurements that
require chemical separations use this technique to measure method performance. For
radionuclide measurements that are analyzed by gamma spectroscopy, laboratories typically
compare results of blind audit samples against known standards to establish accuracy. Validity
of calibrations is evaluated by comparing results from the measurement of a standard to known
values and/or by generating in-house statistical limits based on three standard deviations
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(+/-3 SD). Tables 2-1 and 2-2 list the accuracy requirements for fixed laboratory analyses for the
project.

2.1.4.2 Precision

Precision is a measure of the data spread when more than one measurement has been taken on
the same sample. Precision can be expressed as the relative percent difference for duplicate
measurements. Analytical precision requirements for fixed laboratory analyses are listed in
Tables 2-1 and 2-2.

2.1.4.3 Detection Limits

Preliminary action levels are identified to ensure that laboratory detection limits are established
that can provide data at concentrations low enough for comparison against remedial-action levels
established during the RI/FS process via ARARs. Quantitation limits are functions of the
analytical method used to provide the data and the quantity of the sample available for analyses.
These are essentially the detection limits for the soil and QC sample analytes that are listed in
Tables 2-1 and 2-2 as required target quantitation limits and must be lower than the preliminary
action level to ensure that the data are useable.

2.1.5 Special Training/Certification

Typical training or qualification requirements have been instituted by the Project Hanford
Management Contractor team to meet training requirements imposed by the Project Hanford
Management Contract, regulations, DOE orders, contractor requirements documents, American
National Standards Institute/American Society of Mechanical Engineers standards, Washington
Administrative Code, etc. Following are two examples.

" Training or certification requirements needed by sampling personnel will be in
accordance with requirements and procedures established to ensure Hanford Site
analytical quality.

o Qualification requirements for radiological control technicians are established by the
Radiation Piotection Program; radiological control technicians assigned to these activities
will be qualified through the prescribed training program and will undergo ongoing
training and qualification activities.

The environmental safety and health training program provides workers with the knowledge and
skills necessary to safely execute assigned duties. Field personnel typically will have completed
the following training before starting work:

" Occupational Safety and Health Administration 40-hour hazardous waste worker training
and supervised 24-hour hazardous waste site experience

o 8-hour hazardous waste worker refresher training (as required)

o Hanford general employee radiation training
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0 Radiological worker training.

A graded approach is used to ensure that workers receive a level of training commensurate with
their responsibilities that complies with applicable DOE orders and government regulations.
Specialized employee training includes pre-job briefings, on-the-job training, emergency
preparedness, plan-of-the-day activities, and facility/worksite orientations.

Field personnel training will be documented, and records will be kept on file by the training
organization.

The Field Team Lead will be responsible for ensuring the appropriate level of training of
sampling personnel and for directing appropriate specific training. The Field Team Lead will
direct training sessions, mockups, and practice sessions to ensure that the sampling activity is
fully understood and will be performed as specified. Any specialized training will be noted in
the field logbook. The QA engineer can indirectly assist in ensuring that samplers have the
appropriate level of training through ensuring adherence to QA program training requirements.

2.1.6 Documentation and Records

The Waste Site Remediation Task Lead ensures that the Field Team Lead, samplers, and others
responsible for implementation of this SAP and QAPjP are provided with current copies of this
document and any revisions thereto.

Documentation and records, regardless of medium or format, are controlled in accordance with
internal work requirements and processes that comprise a collection of document control systems
and processes that use a graded approach for the preparation, review, approval, distribution, use,
revision, storage/retention, retrieval, disposition, and protection of documents and records
generated or received in support of Fluor Hanford work.

All information pertinent to field sampling and analysis will be recorded in field checklists and
bound logbooks in accordance with existing sample-collection protocols.. The sampling team
will be responsible for recording all relevant sampling information in the logbooks. Entries
made in the logbook will be dated and signed by the individual who made the entry. Correction
of erroneous logbook entries will be by a single line through the incorrect information, with the
initial and date of the person making the correction. Program requirements for managing the
generation, identification, transfer, protection, storage, retention, retrieval, and disposition of
records within the PHMC also will be followed.

Data collected through this sampling will support development and evaluation of remedial
alternatives through the FS process for the respective Model Group 5 waste site OUs. The
evaluation will be documented in the FS and summarized in the proposed plan. These
documents will be prepared in accordance with Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) requirements and guidance and with the
Tri-Party Agreement (Ecology et al. 1989). In addition to these formal documents, a
contractor-level document will be produced to summarize the field activities and to capture in a
referenceable form the field screening and geophysical data collected from the drilling or
direct-push activities (e.g., borehole and direct-push logging summary reports). Field summary
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report(s) will be consistent with similar documents prepared for other RI characterization sites.
Any additional data needs identified through a DQO process following receipt of waste site data
collected in accordance with this SAP will be documented in a revision to this SAP.

Primary documents under the Tri-Party Agreement, such as the RI Report, FS, and proposed
plan, will be submitted to the Administrative Record. All other documentation will be prepared,
approved, and maintained in accordance with RL and contractor requirements for these
processes.

2.2 DATA GENERATION AND ACQUISITION

This section presents the requirements for sampling methods, sample handling and custody,
analytical methods, and field and laboratory QC. Instrument calibration, maintenance supply
inspection, and data management requirements also are addressed.

2.2.1 Geophysical Logging and Soil-Sampling Process
Design

Geophysical logging and soil-sampling locations are identified in this SAP in the FSP
(Chapter 3.0). These represent proposed locations could be influenced by site-specific
conditions, such as physical obstructions and/or limited sample volume or inability to obtain a
sample. Samples that cannot be collected because of field conditions will be noted in the daily
field sampling log. Sample locations also may be adjusted, based on visual or field-screening
methods that may indicate a better sample location to meet DQOs (such as higher concentrations
at a different depth or indication of increased moisture or staining). Additional depth locations
may be sampled based on the judgment of field personnel and the real-time field conditions.
Minor changes, including changes in sample locations because of physical obstructions, changes
in location to better meet DQOs, or additions of sample depth(s), can be made and documented
in the field. More significant changes in sample locations that do not impact the DQOs will
require notification and approval of the Waste Site Remediation Task Lead. Changes to sample
locations that could result in impacts to meeting the DQOs will require decision maker
concurrence.

Sample design details are presented in Chapter 3.0. The sample design, sample matrixes,
parameters, and rationale are presented on a site-specific basis in Table 3-1. The number and
types of samples, including location and frequency and data to be collected are identified in
Table 3-2 and in the Chapter 3.0 figures.

2.2.2 Geophysical Logging and Soil-Sampling
Methods

Methods for installation of direct pushes, borehole drilling, sample collection, cleaning and
decontamination of drilling and sampling collection equipment, and sample handling details are
provided in Chapter 3.0. The sampling methods described are based on approved sampling and
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logging procedures that have been used for similar field-characterization activities. The
sampling procedures are available for RL and EPA use.

The Field Team Lead and the Waste Site Remediation Task Lead are responsible for ensuring
that all field procedures are followed completely and that field sampling personnel are
adequately trained to perform sampling activities under this SAP. The Waste Site Remediation
Lead, or the Field Team Lead at the discretion of the Waste Site Remediation Task Lead, must
document all deviations from procedures or other problems pertaining to sample collection,
chain of custody, contaminants of potential concern, sample transport, or noncompliant
monitoring. As appropriate, such deviations or problems will be documented in the field
logbook or in nonconformance report forms in accordance with internal corrective action
procedures. They will be responsible for communicating field corrective action requirements
and for ensuring that immediate corrective actions are applied to field activities.

Soil sample preservation, containers, and holding times for chemical and radiological analytes of
interest and physical property tests are presented in Table 2-4. Final sample collection
requirements will be identified on the Sampling Authorization Form.

2.2.3 Sample Handling and Custody

Level I EPA pre-cleaned sample containers will be used for soil samples collected for
radiological and nonradiological analyses. Container sizes may vary depending on
laboratory-specific volumes/requirements for meeting analytical detection limits. If, however,
the dose rate on the outside of a sample jar or the curie content exceeds levels acceptable by an
offsite laboratory, the Sample and Data Management Lead and Waste Site Remediation Task
Lead can send smaller volumes to the laboratory after consultation with Project Hanford
Management Contractor Sample and Data Management to determine acceptable volumes.
Preliminary container types and volumes are identified in Table 2-4. The final types and
volumes will be indicated on the Sampling Authorization Form.

The Fluor Hanford Sample Data Tracking database will be used to track the samples from the
point of collection through the laboratory analysis process. The HEIS database is the repository
for the laboratory analytical results. The HEIS sample numbers will be issued to the sampling
organization for this project. Each radiological/nonradiological and physical properties sample
will be identified and labeled with a unique HEIS sample number. The sample location, depth,
and corresponding HEIS number will be documented in the sampler's field logbook.

Each sample container will be labeled with the following information, using a waterproof marker
on firmly affixed, water-resistant labels:

. Sampling Authorization Form
" HEIS number
* Sample collection date/time
* Name of person collecting the sample
* Analysis required
" Preservation method (if applicable).
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Sample custody will be maintained in accordance with existing Hanford Site protocols. The
custody of samples will be maintained from the time the samples are collected until the ultimate
disposal of the samples, as appropriate. A chain-of-custody record will be initiated in the field at
the time of sampling and will accompany each set of samples shipped to any laboratory.
Shipping requirements will determine how sample shipping containers are prepared for
shipment. The analyses requested for each sample will be indicated on the accompanying chain-
of-custody form. Chain-of-custody procedures will be followed throughout sample collection,
transfer, analysis, and disposal to ensure that sample integrity is maintained. Each time the
responsibility changes for the custody of the sample, the new and previous custodians will sign
the record and note the date and time. The sampler will make a copy of the signed record before
sample shipment and will transmit the copy to Project Hanford Management Contractor Sample
and Data Management within 48 hours of shipping.

Except for volatile organic analyte (VOA) samples, a custody seal (i.e., evidence tape) will be
affixed to the lid of each sample jar. The container seal will be inscribed with the sampler's
initials and the date. Custody tape is not applied directly to VOA bottles collected because of a
potential for fouling the laboratory equipment.

The radiological control technician will measure both the contamination levels on the outside of
each sample jar and the dose rates. The radiological control technician also will measure the
radiological activity in the sample container (through the container) and will document the
highest contact radiological reading in millirem per hour. This information, along with other
data, will be used to select proper packaging, marking, labeling, and shipping paperwork in
accordance with U.S. Department of Transportation regulations (49 CFR, "Transportation") and
to verify that the sample can be received by the analytical laboratory in accordance with the
laboratory's acceptance criteria. The sampler will send copies of the shipping documentation to
Project Hanford Management Contractor Sample and Data Management within 48 hours of
shipping.

Samples will be shipped to a DOE-approved laboratory for analysis. Analytical requirements,
sample radioactivity level, and laboratory capabilities will determine the laboratory used for
sample analysis.

2.2.4 Laboratory Sample Custody

Sample custody during laboratory analysis is addressed in the applicable laboratory standard
operating procedures, which will ensure the maintenance of sample integrity and identification
throughout the analytical process.

2.2.5 Analytical Methods

Analytical parameters and methods are listed in Tables 2-1 and 2-2. These analytical
methods are implemented in accordance with the laboratory's QA plan and the requirements of
this QAPjP.
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Laboratories providing analytical services in support of this SAP will be responsible for
establishing a corrective-action program that addresses the following:

* Evaluation of impacts of laboratory QC failures on data quality
" Root-cause analysis of QC failures
* Evaluation of recurring conditions that are adverse to quality
. Trend analysis of quality-affecting problems
* Implementation of a quality improvement process
* Control of nonconforming materials that may affect data quality.

Implementation of these corrective-action processes will be evaluated as part of yearly laboratory
audits by Hanford Site contractors or by DOE.

Communications with the laboratory will be managed by the Sample and Data Management
organization. Sample and Data Management will be responsible for communicating status,
issues, corrective actions, and other pertinent laboratory information to the Waste Site
Remediation Task Lead and the Waste Site Remediation Manager.

2.2.6 Quality Control

The QC procedures must be followed in the field and laboratory to ensure that reliable data are
obtained. When field sampling is performed, field QC procedures will be followed that prevent
the cross-contamination of sampling equipment, sample bottles, and other equipment that could
compromise sample integrity.

Field QC samples will be collected to evaluate the potential for cross-contamination and
laboratory performance. Field QC for sampling under this SAP will require the collection of
field duplicates, field splits, equipment rinsate blanks, and trip-blank samples. The QC samples
and the required frequency for collection are described in this section.

The collection of QC samples for onsite measurements is not applicable to the field-screening
techniques described in this SAP. Field-screening instrumentation will be calibrated and
controlled as discussed in Sections 2.2.7 and 2.2.8, as applicable.

The laboratory method blanks, laboratory control sample/blank spike, and matrix spike are
defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, Third Edition; Final Update Ill-A, as amended, and will be run at the frequency
specified in that reference.

To ensure sample and data usability, the sampling associated with this SAP will be performed in
accordance with established sampling practices, procedures and requirements pertaining to
sample collection, collection equipment, and sample handling. The Field Team Lead and the
Waste Site Remediation Task Lead are responsible for ensuring that all field procedures are
followed completely and that field sampling personnel are adequately trained to perform
sampling activities under this SAP. The Waste Site Remediation Lead, or the Field Team Lead
at the discretion of the Waste Site Remediation Task Lead, must document all deviations from
procedures or other problems pertaining to sample collection, chain of custody, contaminants of
potential concern, sample transport, or noncompliant monitoring. As appropriate, such
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deviations or problems will be documented in the field logbook or in nonconformance report
forms in accordance with internal corrective-action procedures. The Waste Site Remediation
Lead, or the Field Team Lead at the discretion of the Waste Site Remediation Task Lead, will be
responsible for communicating field corrective action requirements and for ensuring that
immediate corrective actions are applied to field activities.

2.2.6.1 Field Duplicates

Field duplicates are independent samples collected as close as possible to the same point in space
and time, taken from the same source, stored in separate containers, and analyzed independently.
These samples are rot to be homogenized together.

A minimum of one field duplicate will be collected from each waste site where soil sampling is
performed. The duplicate should be collected generally from an interval that is expected to have
some contamination, so that valid comparisons between the samples can be made (i.e., at least
some of the COPCs will be above detection limit). When sampling is performed with a split
spoon, the duplicate sample could be from a separate split spoon, either above or below the main
sample, because of sample volume requirements.

2.2.6.2 Field Splits;

Field splits of soil samples are not considered necessary to be collected under this SAP.
However, during sampling, sample personnel could identify a need to collect a soil split sample
to verify the performance of the primary laboratory. If so, the sample medium will be
homogenized, split into two separate aliquots in the field, and sent to two independent
laboratories. The split sample will be obtained from a sample medium suitable for analysis at an
offsite laboratory and will be analyzed for all of the analytes listed in Tables 2-1 and 2-2.

2.2.6.3 Equipment Rinsate Blanks

A minimum of one field duplicate will be collected from each waste site where soil sampling is
performed. The field geologist may request that additional equipment blanks be taken.
Equipment blanks will consist of pure deionized water washed through decontaminated sampling
equipment and placed in containers, as identified on the project Sampling Authorization Form.
Note that the bottle and preservation requirements for water may differ from the requirements for
soil.

Equipment rinsate blanks will be analyzed for the following:

" When characterization analysis is for radionuclides only
- Gamma emitters
- Gross alpha
- Gross beta

" When characterization analysis is for radionuclides and chemical constituents
- Gamma emitters
- Gross alpha
- Gross beta
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- Metals (excluding hexavalent chromium and mercury)
- Anions
- Semivolatile organic analytes
- Volatile organic analytes.

2.2.6.4 Trip Blanks

The volatile organic trip blanks will constitute approximately 5 percent of all samples designated
for analysis of volatile organic compounds, or approximately one in every sixth batch (cooler)
that contains samples requiring volatile-organic-compound analyses. A minimum of one VOA
trip blank will be collected at each waste site where the samples will undergo volatile organic
compound analysis, The trip blank will consist of pure deionized water added to clean sample
containers in the Sample Shipping Facility. These containers will be transported to the field with
the bottle set(s) and will be returned unopened to the laboratory. The trip blank will be analyzed
only for volatile organic compounds.

2.2.7 Instrument/Equipment Testing, Inspection, and
Maintenance

All onsite environmental instruments will be tested, inspected, and maintained in accordance
with the manufacturer's operating instructions and in accordance with approved work packages.
Results from testing, inspection, and maintenance activities are documented in logbooks and/or
work packages.

Analytical laboratory instruments and measuring equipment are tested, inspected, and maintained
in accordance with the laboratories' QA plans. Daily response checks for radiological field
survey instruments are performed in accordance with approved work packages.

Measurement and testing equipment used in the field or in the laboratory for verifying
conformance to requirements, monitoring processes, or collecting data shall be controlled,
calibrated to required accuracy limits, and maintained at specific intervals in accordance with the
onsite organization QA plan or laboratory operating procedures (as appropriate).

2.2.8 Instrument/Equipment Calibration and
Frequency

Calibration of laboratory instruments will be performed in a manner consistent with SW-846 for
nonradionuclide analyses. Radionuclide analyses will be in accordance with Hanford Site
procedures for onsite laboratories or with contract QA requirements for offsite commercial
analytical laboratories.

All onsite environmental instruments are calibrated in accordance with the manufacturer's
operating instructions, internal work requirements and processes, and/or work packages that
provide direction for equipment calibration or verification of accuracy by analytical methods.
Calibration is conducted with equipment or standards with known valid relationships to
nationally recognized performance standards. Equipment used in this data-collection activity
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that requires calibration will be listed in the field work package. Such equipment is uniquely
identified and calibrated in accordance with the equipment-specific calibration procedure,
including the program for maintaining calibration records traceable to the uniquely identified
piece of equipment. The results from all instrument calibration activities are recorded in
logbooks and/or work packages.

Analytical laboratory instruments and measuring equipment are calibrated in accordance with
laboratories' QA plans. Calibration of radiological field survey instruments on the Hanford Site
is performed under contract by Pacific Northwest National Laboratory on an annual basis, as
specified in their program documentation.

2.2.9 Inspection/Acceptance of Supplies and
Consumables

Supplies and consumables procured by Fluor Hanford that are used in support of sampling and
analysis activities are procured in accordance with internal work requirements and processes that
describe the PHMC acquisition system. The procurement process ensures that purchased items
and services comply with applicable procurement specifications, thereby ensuring that structures,
systems, and components, or other items and services procured/acquired for Fluor Hanford meet
the specific technical and quality requirements. Supplies and consumables are appropriately
issued to the field and then checked and accepted before use.

Supplies and consumables procured by the analytical laboratories are procured, checked, and
used in accordance with their QA plans.

2.2.10 Nondirect Measurements

Nondirect measurements include data obtained from sources such as computer databases,
programs, literature files, and historical databases. Nondirect measurements are not planned to
be used or acquired as a portion of this data acquisition activity and so will not be evaluated as
part of this QAPjP.

2.2.11 Data Management

Data resulting from the implementation of this SAP will be managed and stored in accordance
with applicable programmatic requirements governing data management. All analytical data
packages will be subject to final technical review before the results are submitted to the
regulatory agencies or included in reports. Electronic data access, when appropriate, will be via
a database (e.g., HEIS or a project-specific database). Where electronic data are not available,
hard copies will be provided in accordance with Section 9.6 of the Tri-Party Agreement
(Ecology et al. 1989).

Planning for sample collection and analysis will be in accordance with the programmatic
requirements governing fixed laboratory sample-collection activities. In the event that specific
procedures do not exist for a particular work evolution, or if additional guidance is needed to

2-13



DOE/RL-2006-57 DRAFT A

complete certain tasks, a work package will be developed to adequately control the activities, as
appropriate. Examples of the sample teams' requirements include the activities associated with
the following:

* Chain-of-custody/sample analysis requests
* Project and sample identification for sampling services
* Control of certificates of analysis
* Logbooks, checklists
* Sample packaging and shipping.

Approved work control packages and procedures will be used to document radiological
measurements when implementing this SAP. Examples of the types of documentation for field
radiological data include the following:

. Instructions regarding the minimum requirements for documenting radiological controls
information as per 10 CFR 835, "Occupational Radiation Protection"

* Instructions for managing the identification, creation, review, approval, storage, transfer,
and retrieval of Hanford Site radiological records

* The minimum standards and practices necessary for preparing, performing, and retaining
radiological-related records

* The indoctrination of personnel on the development and implementation of
survey/sample plans

* The requirements associated with preparing and transporting regulated material.

Data will be cross referenced between laboratory analytical data and radiation measurements to
facilitate interpreting the investigation results.

Errors are reported to the Fluor Hanford Office of Sample Management on a routine basis.
Laboratory errors are reported to the Sample Management Project Coordinator, who initiates a
Sample Disposition Record in accordance with PHMC procedures. This process is used to
document analytical errors and to establish their resolution with the Waste Site Remediation Task
Lead. The Sample Management Project Coordinator provides the Sample Disposition Record to
the task lead for review and signature. The Sample Disposition Records become a permanent
part of the analytical data package for future reference and for records management. In addition,
the PHMC QA Engineer receives quarterly reports that provide summaries and summary
statistics of the analytical errors.

2.3 ASSESSMENT / OVERSIGHT

Assessment and oversight activities evaluate the effectiveness of project implementation and
associated QA and QC activities. Such assessments are conducted to ensure that SAP and
QAPJP requirements are implemented as prescribed. The following sections describe possible
assessment activities and reports to management if data quality issues arise during sampling, and
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they describe a final report at the end of the project to evaluate whether data satisfy SAP and
DQO requirements.

2.3.1 Assessments and Response Action

The Project Hanford Management Contractor management, regulatory compliance, quality,
and/or health and safety organizations may conduct random surveillances and assessments to
venfy compliance with the requirements outlined in this SAP, project work packages, the project
quality management plan, procedures, and regulatory requirements. Currently, only a data
quality assessment is planned for the activities identified in this SAP; this assessment is
discussed in Section 2.4.3. No other planned assessments have been identified.

If circumstances should arise in the field that would dictate the need for additional assessment
activities, these activities would be performed and recorded in accordance with approved
procedures. Deficiencies identified by these assessments will be reported in accordance with
existing programmatic requirements. The project's line management chain coordinates the
corrective actions/deficiencies in accordance with the Project Hanford Management Contractor
Quality Assurance Program, the Corrective Management Action Program, and associated
approved procedures that implement these programs.

Oversight activities in the analytical laboratories, including corrective action management, are
conducted in accordance with the laboratories' QA plans. To ensure that laboratory QA
requirements are met, a program exists whereby PHMC personnel conduct intermittent oversight
activities for offsite analytical laboratories in accordance with Hanford Site QA program
requirements to qualify them for performing Hanford Site analytical work.

2.3.2 Reports to Management

Reports to management on data quality issues will be made if and when these issues are
identified by self-assessments. These issues will be reported to the Sample Management Group,
which will convey the issues to the Waste Site Remediation Task Lead, as appropriate.
Subsequently, standard reporting protocols (e.g., project status reports) will be used to
communicate these issues to management. Because no performance or system assessments are
planned as part of this activity, the Waste Site Remediation Task Lead will not be providing
audit or assessment reports to management for this activity unless an unanticipated request is
made to conduct such an assessment. At the end of the project, a data quality assessment report
(Section 2.4.3) will be prepared to evaluate whether the type, quality, and quantity of data that
were collected to satisfy the DQO and SAP requirements.

2.4 DATA VALIDATION AND USABILITY

Data validation and usability activities occur after the data-collection phase of the project is
completed. Implementation of these elements determines whether or not the data conform to the
specified criteria, thus satisfying the project objectives.
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2.4.1 Data Review, Verification, and Validation

Data will be reviewed, and data verification and validation will be performed on analytical data
sets. These activities confirm that sampling and chain-of-custody documentation is complete
and sample numbers can be tied to the specific sampling location described in Section 2.2.3, that
samples were analyzed within required holding times identified in Table 2-4, and that sample
analyses met the data quality requirements specified in the FSP (Chapter 3.0).

2.4.2 Verification and Validation Methods

Completed data packages will be validated by qualified Fluor Hanford Sample and Data
Management personnel or by an independent contractor qualified in accordance with Hanford
Site QA program requirements. Verification will consist of verifying required deliverables,
requested versus reported analyses, and transcription errors. Validation will include evaluating
and qualifying the results, based on holding times, method blanks, laboratory control samples,
laboratory duplicates, and chemical and tracer recoveries, as appropriate. No other validation or
calculation checks will be performed.

Validation requirements identified in this section are consistent with Level C validation, as
defined in data-validation procedures. Level C data validation is consistent with the data
validation levels for the original RI work plans. Level C data validation, as defined in the
contractor's validation procedures, which are based on EPA functional guidelines (Bleyler,
1988a, Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses;
Bleyler, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analyses), will be performed for up to 5 percent of the data by matrix and analyte group. The
goal is to cover the various analyte groups and matrices during the validation. When outliers or
illogical results are identified in the data quality assessment, additional data validation will be
performed. The additional validation will be up to 5 percent of the statistical outliers and/or
illogical data. The additional validation will begin with Level C and may increase to Levels D
and E as needed to ensure that the data are usable. Note that Level C validation is a review of
the QC data, while Levels D and E include review of calibration data and calculations of
representative samples from the dataset. All data validation will be documented in data
validation reports. With the exception of "R" qualified or rejected data, all data will be used.

At least one data validation package will be generated per sampled waste site. Level C
validation is consistent with the data-validation requirements identified in the respective RI/FS
process work plan. Relative to analytical data, physical data and/or field-screening results are of
lesser importance in making inferences of risk. Because of the secondary importance of such
data, no validation for physical property data and/or field-screening results will be performed.
However, field QA/QC will be reviewed to ensure that the data are useable. Field
instrumentation, calibration, and QA checks will be performed in accordance with the following.

Calibration of radiological field instruments on the Hanford Site is performed under
contract by Pacific Northwest National Laboratory, as specified in their program
documentation.
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Daily calibration checks will be performed and documented for each instrument used to
characterize areas that are under investigation. These checks will be made on standard
materials that are sufficiently like the matrix under consideration that direct comparison
oF data can be made. Analysis times will be sufficient to establish detection efficiency
and resolution.

Ihe a ppro va of field-data-collection plans by the Radiological Engineering Manager represents
the data validation and usability review for handheld field radiological measurements.

2.4.3 Reconciliation with User Requirements

A data qua lity assessment will be performed on the resulting analytical data in accordance with
EPA 240/B-06/002, Data Oualiy Assessment: A Reviewers Guide, EPA QA/G-9R. The data
Quali assessment process compares completed field sampling activities to those proposed in
corresponding sampling documents and provides an evaluation of the resulting data. The
purpose of the data evalUation is to determine whether quantitative data are of the correct type
and arc of adequate quality and quantity to meet the project DQOs. The EPA data quality
a ssesment process (EPA/240/B-06/002 and [E PA/240/B-O6/003, Data Qua/ity Assessment.
N/ut?(isi/ Too/for Pracuitioners. EPA QA/G-9S) identifies five steps for evaluating data
Lcnerated from this project, as summarized below.

Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of
lie sampling and analytical requirements outlined in the project-specific DQO workbook and

SA P

Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the
actill QA/QC aci hived (e.gu.. detection imits, precision, accuracy) and the requi reients
detem wined diring the DQO. Any significant deviations will be documented. Basic statistics

ill he calculated fiom the analytical data at this point, as appropriate to the data set, inclUding
an c\ alu at ion of the distribution of the data and in accordance with the DQOs.

Step 3. Select the Statistical Test. Using the data evaluated in Step 2. an appropriate statistical
lhypouhesis test is selected aid justified.

Step 4. Verify the Assumptions. In this step, the xalidity of the data analyses is assessed by
detenining ifthe data support the underlying assUmiiptions necessary for the analyses or i f the
data set mu rist lie modified (e.g. transposed, aLigmen ted witi additional data) before further
.naIvsi., If one or more assumptions are questioned, Step 3 is repeated.

Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the
resuls eliiher reject the null hypothesis or fail to reject the null hypothesis. If the latter is true.
the data sh ould be analyzed further. If tie nll hypothesis Is rejected, the overall performance of
the saIpliiig design should be evaluated by forning a statistical power calculation to assess the
dequacy of ithe sampling design.
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Table 2-1. Analytical Performance Requirements for Radionuclides - Shallow- and Deep-Zone Soils.

Preliminary Action Level "

Contaminants Chemical Human Health Required

oftents al (1 mrem/yr Ground- Target
of Potential Abstracts ( rem ) water Ecological Name/Analytical Technology Quantitation Precision Accuracy

Concern Service # Industrial Unres- Protection Protetion Limits, Soil M)

(pCi/g) tricted (pCi/g) (PCilg)
(pCi/g)

Americitim-241 14596-10-2 335 31.0 N/A 3,890 Americium isotopic - AEA 1 ±30 70-130

Cesium-137 10045-97-3 23.4 6.2 N/A 20.8 GEA 0.1 ±30 70-130

Europium-I 54 15585-10-1 10.3 3.0 N A 1,290 GEA 0.1 ±30 70-130

Neptunium- 137 13994-20-2 59.2 2.44 N/A 1,900 Np-237 - AEA I +30 70-130

Plutonium-
239/240 P .- 139/240 425 33.9 N/A 6,110 Plutonium isotopic -AEA 1 =30 70-130

Strontium-90 Rad-Sr 2,410 3.8 N/A 22.5 Total radioactive strontium GPC 1 30 70-130

Technetium-99 14133-76-7 412000 8.5 TBD 4.490 Te-99 - liquid scintillation 15 -30 70-130

Uranium-238 U-238 504 90.0 or TBD I,58O Uranium isotopic AEA (pCi) 1 30 70-130
0.61 ICP/MS (mg)

The preliinnary action level (from the data quality objectives process) is the regulatory or risk-based value used to determine appropriate analytical requirements (e.g.- detection
limits. Remedial-action leve w il be pioposed in the feasibilily study, will be tinalized in the record of decision. and will drive remediation of the waste sites.
IS ntrem yr = nonradiological wsorkei industrial exposure scenario: 2.000 h/yi onsite, 60% indoors. 40% outdoors.. Industrial land-use values generally apply to locations
within the industrial exclusive area ((re Zone) and are dependent on the nature nd extent of contamination. Unrestricted land-use values that could be applied at some sires
outside [lie industrial-exclusive land-use area are shown.
Groundwater protection radionuclide falues are based on either RESRAD (ANL. 2002. RESRAD for ihn/ows, Version 621. or STOMP (PNNIL-12028. STOMP Sayur/bs ce
Ti ;sprt Over - / Phases. I se ion 2.0. tpialioanon Gide) modeling of di inking water exposure, with the entire vadose zone presumed to be contaminated.
Precision and accuracy requiirments is identifled and delned in the referenced U.S. Environ mental Protection Agency procedures implemented by laboratory analysis and
quality assurance procedures

AEA = alpha energy analvsis.
GLA = uanma energy analysis.
GPC = gas proportional counting.

ICP /MS
N:A
rBI)

inductively coupled plasma/mass spectrometry.
not applicable.
to be determined.

V.)

cc

0
C

r

0
0

=4

0

H



1,1,1 2-2 Analytical PerlormanCe Requirements [lr Nonradionuelides- Shallo\- and Deep-/one Soils. (2 Pages)

PreliminarY

Direct Contact.
WAC 173-340 "(mg/kg)

Method C
Industrial

Method B
Unrestricted

Action Level"

Ground-
water

Protection
(g/kg)

Terrestrial
Biota

Protection

Name/Analytical
Technolog

Required
Target

Quantitation
Limits, Soil-
Other, Low

CnnontrAtinn

(mg/kg)

Precision Soil
(%)

Mtalv

Antimony 7440-36-0 [400 32.0 54 5 Metals-6010 ICP 5 +30 70-130

Cadmium,,,, 7440-43-9 3500 80.0 4 Metals-6010- IP ([race) or 010 70-130
Backrnd0.1 ) EPA Method 200.8 -

Metals 6010 - ICP or
Copper 7440-50-8 I 30.000 29.600 "63 50 ITA Method 200.8 -30 70-130

Lead 7439-9-1 I,000 2 250 270 50 Metals - 6010 -P itrace) or I --30 70-130
EPA Method 200.8

'Metl 60 Q C or '0 70- 1(-'0
Man ctese 7439-96-5 4940) I L.200 65.3 II 0 EPA Method 200.8

Mercuiy - 7470 - CVAA or
LPA Method 200. -

Mercury 743-9-6 1.0 - 24.0 2.09 0.30 
Mercury 7471 .CVAA kr 20 7(-10
LIPA Method 200.8

Seleium 7782-49-2 17,500 400 5.2 TI3D Metals 6010 lCP _-10 70-130

Silver 7440-22-4 1M7s500 400 1.e6as 0010. KP (trace) or 0.5 30 70-130
Silver 740141,0 0 3.6 2 EPA Mlethod 200.8

Metal s0 610 - KCP or
Thalliun 7440-28-0 245 6 1. .0 IM 0. -30 70-130

5k 1.5 1.0 PA Method '00.8

UimUl <440-1- I (000 240 .32 UMranirUM total -kinetic 1 10 70-130
(total) plhosphorescence analysis -11

Contami-
nants of
Potential
Concern

Chemical
Abstracts
Service #

0

C

Accuracy
Soil (%.)



Table 2-2. Analytical Performance Requirements for Nonradionuclides - Shallow- and Deep-Zone Soils. (2 Pages)

Preliminary Action Level a
Required

Direct Contact, Rqred
TargetContami- ChmclWAC 173-340 h (mg/k)Qunitt

nants of, Ground- Terrestrial Name/Analtical nPrecision Soil Accuracy
Potential Abstracts water Biota Technoloyi Limits,Soil-%)

Concern Service # Method C Method B Protection' Protection d Other, Lowl

Industrial Unrestricted (mg/kg) (mg/kg) Concentration
(mg/kg)

Inorganics

Cyanide 57-12-5 70,000 1600 080 N A Total cyanide -9010- 0.5 ±30 70-130
colonmetric

Fluoride 16984-48-8 210.000 4800 16 N/A Anions - 300.0 - IC 5 +30 70-130

Nitrate 14797-55-8 Unlimited 128.000 40 N A Anions -300.0 IC 2.5 ±30 70-130

Organics

Volatile organics -5035/826011
Toluene 108-88-3 70,000 16.000 11.6 200 -GC/MS [ 0,005 =30 70-130

Th 1rl iavato ee fo h aaqaiyojcie rcs)i h euaoyo r-basedS vauIsdtodtnn
" The preliiniaryaction ilevel (fromithe data quahlty objectivcs process) is th~e egUlatOry orisk-based valueused to determine

limits). Remedial-action levels wv Ill be proposed in the feasibility study, wvill be inali/ed in the record of decision, and will
Method C industrial is WAC 173-340-745(5). 'Soil Cleanup Standards for Industrial Properties." ''Method C Industrial Soil C

appropriate analytical requirements e., detection
drive remediat ion of the "asTc sires.
Cleanup Levels.") and Method B residential is

WAC 173-340-740(), "L nrestricted Land Use Soil Cleanup Standards," "Method B Soil Cleanup Levels for Unrestricted Land Usei' values from Ecology 94-145. Clean;up
Liels aid Risk alci/atons undertihe I ode Toxies Contro Act Cleanup Rega/alion: CLAC. Ietrsion 3. , tables, updated November 2001.

Calculated usinu WAC 173-340. "Model Toxics Control Act -- Cleanup," three-phase model for soil concentrations protective of groundwater per WAC 173-340-747(4).
"Der iving Soil Conce ntratons for Ground Water Protection.' "Fixed Parameter Three-Phase Partitioning Model."

Value is the lo cst concentration for each analyte (adjusted tor background) front Tables 749-2 and 749-3 of WAC 173-340-900. "Tables." amended February 12, 2001
[Precision and accuracy requiements as defined in EPA procedures and implemented by laboratory analysis and quality assurance procedures. Precision criteria for batch

laboratory replI icI e sample analyses Acc tracy en critena for associate batch laboratory control sample percent with additional evaluations also perforned for matrix spikes,.
tracers, and carriers as appropriate to the nethod.

AII four-digit nuti be s are tound in SX-846., Test Methods /or &ia/ating Solid Waesl: Phi/aL/Chem ial Methods (SW-846). EPA Method 200.8 is found in
I PA 600 4-91 I10. Merhods /o; The 0tcrinwato; of Metals 0n En; ronmen/t Sample.

Based on WAC 173-340 Method A values front Tables 740-1 and 745-1 of \W AC 173-340-900.

cold vapoI atoillic absorpltion.
gas chromtatography'ttass spccrometry
il ctromatographyt

ICP = inductively coupled plasnta.
NIA - not applicable.
IB i) = ro be determined.
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Table 2-4. Sample Preservation, Container, and I olding-Time Guidelines. (2 Pages)
Bottle abc Packing Holding

Analytes* Matrix Amount Preservation Requint Tie
Number Type Requirements Time

aG = imbcrl Iss. IIP 1[ id" I IV COLI1ICd [1LISi:iI
P, p ist i .

S\( ) si n Llati I o rfIni "lIi
\()A 'olilorgic anakS
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3.0 FIELD SAMPLING PLAN

This FSP describes the data-collection objectives; field screening and soil sampling locations and
frequency; and sample management.

3.1 SAMPLING OBJECTIVES

Through the DQO process (Section 1.7 and Appendix A), the Tri-Parties agreed that additional
data collection is required at the 216-A-25 Pond, 216-B-3 Pond, 216-S-16 Pond, 216-S-17 Pond
(and associated UPR-200-W-124), 216-T-4B Pond, 216-U-10 Pond, and 216-U-11 Ditch. This
FSP identifies and describes data-collection activities to be performed at these waste sites.

Based on the preliminary conceptual site model, the majority of the contamination is expected to
be present in an organic mat that coincides with pond sediment. Because all of these waste sites
have been stabilized with cover soils (Table 1-1), intrusive techniques must be employed to
collect data and sample material for laboratory analysis to better understand the nature and extent
of contamination at the waste sites. A multistep data-collection approach has been developed
that generally begins with observational techniques such as geophysical logging, and in some
cases is followed up with focused soil sampling. These characterization elements are discussed
in the following text and in Table 3-1.

3.1.1 Geophysical Logging of Direct Pushes and/or
Boreholes

Direct-push probes (e.g., GeoProbes1 ) will be installed, at generally predetermined locations.
Push probes will be driven to a depth of approximately 4.6 m (15 ft) to 6.1 m (20 ft) below
ground surface (bgs). Gross-gamma detectors will be lowered the full depth of the probes,
retrieved, and then moved to the next probe, until all of the probes have been logged. The
spectral-gamma logs will be used to supplement the laboratory radionuclide data to determine
the vertical distribution of radionuclides in the vadose zone beneath the units and to provide
correlation with other data collected from the pushes and/or borehole. The downhole tools and
cable will be wiped between use at each push hole. The reference point for logging is the ground
surface or the top of the probe. That information will be recorded.

A gross-gamma logging system will be used to determine the distribution and gross
concentrations of Cs-137 via gamma emissions. The probes will be logged using small-diameter
spectral-gamma instruments capable of detecting Cs-137 concentrations to 1 pCi/g. Geophysical
logging will be continuous and thus will include the pond sediment layer as a critical data-
collection point, because the highest radiological material activities are expected at this horizon.
The results will be used to identify locations for subsequent soil sampling and laboratory analysis
described later in this SAP.

GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas.
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The spectral-gamma logs will be used to supplement the laboratory radionuclide data to
determine the vertical distribution of radionuclides in the vadose zone beneath the units, to aid in
geological interpretation of subsurface stratigraphy, and to provide correlation with other data
collected from the borehole. High-resolution spectral-gamma log data are processed in
accordance with approved procedures. The action level for logging results is conservatively set at
24 pCi/g, equating to approximately 4 times the unrestricted land-use action level for Cs-137 of
6.4 pCi/g, which provides a 15 mrem/yr dose (Table 1-4). Direct-push probes (and/or boreholes)
will be installed, geophysically logged for gamma-emitting radionuclides, and may be sampled if
needed Cs-137 is the indicator parameter for focused sampling.

The spectral-gamma logging system uses standard laboratory high-purity germanium detector
instrumentation to identify and quantify gamma-emitting radionuclides in boreholes as a function
of depth. The high-purity germanium detector is calibrated to National Institute of Standards and
Technology requirements and includes corrections for environmental conditions that deviate
from the standard calibration condition. Each logging system is calibrated annually, and daily
pre-run and post run verification measurements are made to ensure that system performance is
within acceptable limits. The spectral-gamma logging equipment calibration is conducted
annually, and the data acquired during the calibrations are used to derive factors that convert
measured peak-area count rate to radionuclide concentrations in picocuries per gram. For each
measurement, natural and manmade radionuclides are identified from characteristic gamma
emissions, and the concentration, uncertainty (counting error), and minimum detectable level are
independently calculated from gamma-energy spectra. The detector requires constant cooling
with liquid nitrogen and was designed to operate completely submerged in water. Venting of the
nitrogen gas to the surface is accomplished with a specially designed logging cable.

The neutron-moisture logging system that measures moisture employs a weak americium-
beryllium neutron source and neutron detector to provide a direct reading of hydrogen atom
distribution in the soil surrounding the borehole. This detector will be used to measure
continuous vertical moisture in the vadose zone.

The drive-casing hole planned through this SAP at the 216-U-10 Pond will be logged through the
casing before casing sizes are changed and at the total depth of the borehole. The downhole
tools and cable will be subject to the same rules that the drill rig and equipment are subject to.
The downhole tools and cable will be decontaminated and surveyed between boreholes.
Corrections are applied to the data to compensate for the gamma-ray attenuation by the casing.
The site geologist will record the types of geophysical surveys and the depth intervals of initial
and repeat runs in the Well Construction Summary Report form.

The S. M. Stoller Corporation 2, DOE's Hanford Site geophysical logging contractor, has a new
downhole geophysical logging tool that may be capable of identifying nitrate in the subsurface.
If the system is available for use on the Hanford Site and the well-bore conditions are
appropriate, the borehole will be logged with this tool as a means of testing this potential
technique for future use. If not appropriate or available, this tool can be tested at other Hanford
Site locations. This is an opportunistic application and not a requirement of this SAP.

2 Stoller is a trademark of S. M. Stoller Corporation, Lafayette, Colorado.
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3.1.2 Direct-Push Soil Sampling and Analysis

Nonradiological and radiological soil samples will be collected from direct-push probe locations
for laboratory analysis. Sample collection will follow the plans identified in Table 3-1. Sample
depth intervals will be selected to correspond with the highest Cs-137 activity, based on gross-
gamma logging results that exceed the Cs-137 logging action level. The Cs-137 action level that
will trigger sampling will be four times the unrestricted use level of 6.4 pCi/g, representing the
concentration of Cs- 137 that would decay to below a 15 mrem/yr dose rate within 50 years.

Sampling will be performed using a split-spoon sampler. With the exception of the volatile
organic analyte samples, soil will be transferred to a precleaned, stainless-steel mixing bowl,
homogenized, and then containerized in accordance with contractor sampling procedures.
Samples will be analyzed for COPCs identified in Tables 2-1 and 2-2. Quality control samples will
be collected in accordance with the QAPjP. Samples collected for analysis of volatile organic
compounds will be transferred directly from the split-spoon sampler to the sampling container.
Physical property analyses are not planned for these shallow drive-point samples.

Additional probes will be collocated to obtain sufficient sample volume if needed. Other field-
screening techniques, such as hand-held radiation detectors, can be used in conjunction with the
above guidance to determine actual sample depths. Samples also may be collected and analyzed
at the discretion of the Waste Site Remediation Task Lead and Field Team Leader (Section 2.1.1),
based on field conditions, measurements, or observations.

3.1.3 Borehole Drilling and Sampling and Analysis

A single borehole is planned at the 216-U-10 Pond as a portion of the Model Group 5
supplemental data-collection activity to be drilled in the 216-U-10 Pond as shown in Figure 3-6.
Drilling and sampling for this vadose-zone investigation will stop at approximately 42.7 m
(140 ft) bgs. Physical property samples are not planned. All drilling will be via a method
approved by the project and will conform to site-specific technical specifications for
environmental drilling services. Drilling generally is done with a cable tool rig or a similar type
rig. This allows control of contaminated cuttings, permits spectral-gamma and other types of
downhole geophysical logging, and provides adequate soil return to support soil sampling, either
through a split spoon sampler or through a grab sample. Actual conditions during drilling may
warrant changes to standard drilling and casing installation practices after approval is obtained
from the Waste Site Remediation Task Lead. The 216-U-10 Pond borehole will not be used as a
monitoring well, and after the soil investigation, the casing will be removed and the borehole
will be decommissioned in accordance with WAC 173-160, "Minimum Standards for
Construction and Maintenance of Wells."

The intent of the sampling design at the 216-U-10 Pond is to begin sample collection at the depth
corresponding to the crib bottom and continue sampling intermittently (based on the site's
conceptual contaminant distribution model, results of borehole logging, and professional
judgment of the field geologist) to a depth of approximately 42.7 m (140 ft) bgs. The sediment
layer near the bottom of the pond is expected to have the highest potential for contamination
associated with low--mobility contaminants.
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The borehole soil sampling associated with this SAP will be performed in accordance with
established sampling practices and requirements pertaining to sample collection, collection
equipment, and sample handling. Samples will be collected for the focused list of COPCs
identified in Table 3-1 to fulfill specific supplemental data needs identified during the DQO.
Borehole soil samples will be collected and managed as described in Table 2-4. Samples will
undergo laboratory analysis for radiological and nonradiological COPCs identified in Table 3-1
in accordance with analytical requirements in Tables 2-1 and 2-2. Samples will be analyzed at
an onsite laboratory. Physical property samples, generally collected from boreholes to provide
site-specific values to support the RESidual RADioactivity (RESRAD) dose model (ANL, 2002,
RESRADfor Windows, Version 6.21), are not required for this focused sampling activity.

Soil samples generally are collected from the borehole using a split-spoon sampler. equipped
with up to four separate stainless-steel liners. Site personnel will not overdrive the sampling
device. With the exception of volatile organic analyte samples, soil will be transferred to a
pre-cleaned, stainless-steel mixing bowl, homogenized, and then containerized in accordance
with contractor sampling procedures. Cuttings and split-spoon samples could be field screened
for radioactivity and/or organic contaminants, although organic vapors are not a concern in the
vadose-zone soils of the pond waste sites.

Problems with sample collection, custody, or data acquisition that adversely impact the quality of
data or that impair the ability to acquire data, or failure to follow procedure, will be documented
in accordance with internal corrective action procedures, as appropriate. Soil sample
preservation, containers, and holding times for chemical and radiological analytes of interest are
presented in Table 2-4. Final sample collection requirements will be identified on the Sampling
Authorization Form.

3.1.4 Test-Pit Excavation and Sampling and Analysis

Test pits will be excavated to obtain sample material at the 216-U-10 Pond (Section 3.2). Test
pits are shallow excavations into the vadose zone to view soil materials and collect samples. The
test pits will be excavated with an excavator and only need to be large enough to obtain the
samples at the pond bottom or to range to a maximum target depth of 7.6 m (25 f1). Site-specific
test-pit locations may be adjusted in the field to account for site conditions. If basalt is
encountered in the test pits, excavations will be halted.

Test pits will be excavated in a manner that minimizes the generation of visible emissions
(e.g., dust) from the site boundary during backhoe operations by use of water or a fixant sprayed
on the site before and during the activity. If visible emissions cannot be controlled, the activity
will be postponed. When the slope of the sides is too steep for the safe use of heavy excavation
equipment, a shallow test pit can be accessed using hand augers and shovels. Although not
planned, a hollow-stem auger may be used as an alternative if it is determined to be more cost-
effective. Samples collected from hollow-stem augers will require the use of a large-diameter
split-spoon sampler that usually necessitates compositing the sample through at least 0.3 to 0.6 m
(1 to 2 ft) to get adequate sample sizes for analysis.

Test-pit soil sampling associated with this SAP will be performed in accordance with established
sampling practices and requirements pertaining to sample collection, collection equipment, and
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sample handling. Samples will be collected for the focused list of COPCs identified in Table 3-1
to fulfill specific supplemental data needs identified during the DQO. Test-pit soil samples will
be collected and managed as described in Table 2-4. Samples will undergo laboratory analysis
for radiological and nonradiological COPCs identified in Table 3-1 in accordance with analytical
requirements in Tables 2-1 and 2-2. Samples will be analyzed at an onsite laboratory. Physical
property samples are not required for this focused sampling activity.

Samples from a test pit generally will be collected from the waste site sediment layer (e.g., pond
bottom/organic mat) as identified through radiological field screening, visual observation, and
judgment of the geologist/sampler or at the first detection of contamination (generally above
background), whichever is encountered first. Where ALARA considerations allow, samples
should be taken directly from the test-pit strata. Alternatively, samples will be collected directly
from the backhoe bucket that will target the interval 0.3 m (1 ft) below the specified sample
depth to help ensure that the sample target depth material is accessible in the bucket. Volatile
samples, where necessary, will be collected first, directly from the excavator bucket into
appropriate sample containers, to minimize loss to the atmosphere. For the remainder of the
analytes, sample material will be scooped from the bucket into a precleaned, stainless-steel
mixing bowl, homogenized, and then containerized in accordance with contractor sampling
procedures. Samples will be collected from non-wetted soils, whenever possible, when
fixant/water is used for dust control. Additional samples may be collected at the discretion of the
geologist/sampler based on field screening information, to further verify the location of the pond
bottom, depending on the limits of the excavation equipment.

3.2 SITE-SPECIFIC CHARACTERIZATION

For each Model Group 5 site identified in Table 1-2 as requiring supplemental data, the site-
specific data-collection activities and the rationale for data collection are identified in Table 3-1.

3.2.1 Preshipment Sample Screening

A representative portion of each sample to be shipped to an offsite laboratory will be submitted
to the Radiological 'Counting Facility, 222-S Laboratory, or other suitable onsite laboratory for
total activity analysis before it is shipped. Total activities will be used for sample preshipment
characterization. Samples that slightly exceed the offsite laboratory criteria discussed in
Section 2.2.3 may be reduced in volume to allow offsite shipment. Onsite and offsite laboratories
will be identified before field activities are initiated and will be mutually acceptable to the
Sample and Data Management group and to the Waste Site Remediation Task Lead.

3.2.2 Summary of Sampling Activities

The number and types of samples to be collected are summarized in Table 3-2.
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3.2.3 Potential Sample Design Limitations

The sample design developed for this SAP has potential limitations that may affect the data-
collection results. Some of the factors that have the potential to affect the outcome of this
sampling include the following.

I. The geophysical logging locations were based on the assumption that the COPCs
preferentially would be deposited where the wastewater velocities decreased, although
deposition could be influenced by other factors. Historical data for the pond waste sites
may show significant spatial variability.

2. Drilling impediments (e.g., boulders) may be encountered.

3. Insufficient sample volumes may be retrieved from planned small-diameter direct-push
probes.

3.2.3.1 Sampling Contingencies

Possible contingency considerations offset the potential limitations encountered during sampling
in the ponds. The Waste Site Remediation Task Lead will evaluate the need to implement
contingent actions on a case-by-case basis.

The Waste Site Remediation Task Lead is responsible for direct management of sampling
documents and requirements and field activities in accordance with Section 2.1.1.2 and will be
responsible for deciding alternative field sample locations if drilling impediments are
encountered.

If sample volume requirements cannot be met because of poor recovery from a direct-push
probe, the Waste Site Remediation Task Lead will identify the location of additional direct-push
probe(s) to be installed to collect more sample material.

3.2.3.2 Soil Screening

All soil samples and cuttings from the direct pushes and the borehole will be field screened for
evidence of radioactive contamination by the radiological control technician. Surveys of these
materials will be conducted with field instruments. The radiological control technician will
record all field measurements for entry into the field logbook, noting the depth of the sample and
the instrument reading.

Before excavation, a local area background reading will be taken with the field-screening
instruments at a background site to be selected in the field. Field screening of drill cuttings and
visual observations of the soil (e.g., sediment/clay layer, organic debris) will be used to optimize
sample selection, assist in determining sample shipping requirements, and support worker health
and safety monitoring. The field geologist will use gross-gamma logging results, professional
judgment, screening data, and the information provided in this FSP to finalize sampling
decisions. Gross-gamma logging methods, instruments, and detection limits are identified in
Table 2-3.
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Sample exceeding 0.5 mrem/h may be stored at a temporary onsite radioactive material storage
arca until they are shipped to the laboratory. If soil samples contain significant concentrations of
rdi jo ical constitu ents, they may be analyzed in an onsite laboratory.

ciLk-screening in struments will be used, maintained, and calibrated in accordance with the
manL li arier s specifications and other approved plocedUCres. The field getlogist will record
1eld -screening resrUs in the log.

Figure 3-1. Location of PI a nned Data Coil ection at the 21 6-A-25 Pond.

See Table 3-1 for sample details.
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Figure 3-2. Location oF Planned Data Collection at the 216-1-3 Ponds.

See Table 3-1 for sample details.
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[iIUre 3-3. Planned Geophysical Logging Locations at the 216-S-16 Pond.

See Table 3-1 tir sample details.
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Figure 3-4. 216-S-17 Pond Logging and Soil Sample Locations.

See Table 3-1 for sample details.
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Figure 3-5. 216-T-413 Pond Data Collection Locations.

See Table 3-1 for sample details.
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Figure 3-6. 216-U1-10 Pond Data Collection Locations.

See Table 3-1 for sample details.
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Figure 3-7. 216-U-10 Pond Stratigraphy Colulmn.
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Figure 3-8. 216-U-I I Ditch Sample Locations.

See fable 3-1 for sample details.
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (8 Pages)

Survey or
Analytical Key Features of Design Sampling Design

Methodology Rationale

B Pond

Medim.: Soil

SPecic LocatiotpjArea /o (i~ccer: Lateral extent of
contamination around BP-I Test Pit in the 216-B-3 Main Pond.
No investigation is planned lot the B Pond Lobes.

I/mestigatin Method: 3-phased investigation approach: 200-CV- I Remedial

Phase 1: Three direct pushes will be driven into pond soil Investigation results in

surroUnding the BP-I Test-Pit hotspot (see Figure 3-2). One IOFR L-2000-35 indicated
probe will be placed along each of 3 transects between the that the BP- I Test Pit had

BP-I Test-Pit location and Test-Pit BP-3, Test-Pit BP-4, and the highest concentrations

Borehole B8758. One probe will be driven approximately 7.6 m of contaminants, inCl ud i ng
(25 ft) away from the BP-I Test Pit along each transect to a depth Cs- 137. Use (s- 137 to

Geophysical of approximately 4.6 m ( 15 It) below ground surface (bgs). The determine the extent of

Logging Direct probes will be logged Using small-diameter spectra I-gamma contamnation radiating out
fia thie BP- I Test-Pit

Push and Small- instriUments capable of detecting Cs- 37 concentrations to

Diameter I pCi/g. If logging results at a probe are below the logging action location. This information

Spectral-Gamma level for Cs-137 , no further investigation will be condctided at could be used to evaluate a
-- B P .n partial removal scenario

Logging Tool 13Potid.ati lrov sca o
Under CERCLA.

Phase 2 will ocCUr if spectral gamma. detected at probe
location(s), exceeds the logging action level for Cs-137. Four times the action Ievel

Continue probe installation outward from the first probe location for Cs- 137 (action level fIr

along the same transect and depth using a 7.6 m (25-ft) interval unrestricted use is

between probes, Until a concentration equal to or less than the 6.4 pCi/g) represents the

logging action level for Cs-137 is reached and the area of concentration of Cs- 137
elevated contamination is delineated. that would decaV Within

50 years.
Phase 3 will occur if less than the logging action level for Cs- 137
is detected at a probe location. Continue probe installation
inward from the last probe along the same transect at half the
distance between the last probe and the prior probe or the BP-I
Test Pit to refine extent ofcontainination.

SPeci/ic Location.'1iea of Concrn : Collect one soil sample Contam in atit has been
along the transect with the highest Cs-137 concentration. based sw trou
on geophysical loggingi rcsiUIts. Collect the sample at the edge of sampling to be soi
the area exceeding the (s- 137 logging action level and analyze maiilv with the pond
for RCRA imetals and mercury bottoi, approxi mately
Si/mces ngtiatun M'hod: Sample the soil at the depth of the 1I in (6 ft) bgs. Use soil

p NaxiMUm Cs-137 concentraiion (corresponding to the bottom of sampling to determine
the pond) Using the direct-push probe to collect soil. Other held nonradiological COPC
screening techniques, su rch as hand-held radiation detectors can concentrations at the
be Used in conjunction with the abovC iUidance to dcterinimte 4 iies the Cs-1 37 extent of
actual sample depths, the contamination near the

Contaminants: Cadmiiim, learl, mcrctry, and Cs-1 37 BP-1 Test-Pit location.
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1 able 3- 1 Key Features of Model Group 5, Large-Area Ponds, Samp ling Design. (8 Pages)

Key Features of Design

Ph'iutm: Soil

Sp'cIf/s LOI'//h-rha o/ Comr ': Nature Imd ex CV t of
Coliallilatiiol CIlmalialItng radilly trol k he 1)(d inlet thiough the

inle channel nd all pond loes (4).

/ tiga/io/ Ak/hod: Iety-One direct psIhes wilI be driven
into pond sod beginning at the pond inlet see Figurc 3-3)
Probes will be placed along 5 trimsects eianatitng lutward from
In existng borehole location in tlhe pond inlet and will intersect
all 4 pond lobes. The probes will be placed equidisiant along the
transects and will be driven appioximatc 4.6 m ( Itll) deep.

The probes wvill be logged ising smIll-dimeter spectral-"amia
mnst-ruments capable ot'delecting C s-I '17 conicentirtions to
I p(ig.

Parijmcr. Spectral gaimma determined \ Ls-13 7 octii iv
ahove the logeing action lev el lot ( -I

&Int/Iin(S): Locatiotts w ill si'ittfilt Cs 137 activitv will be

snalpled.

SpeNi/icosainbtrt nI Onr A m nimln 0 One soil
sample wil be collected al this xasit site fhom the welrst cZtse
localion and depth, based oil gcophystcal i1ing results using
driven probes. Additional samples will be contIsidered based oi
the esults ol geophysical loIng" t and tiel screeninr

hitw/neatim Ale/hod: Sample tile soil atl :le depth of tle
maxmtim Cs-137 concittiatton ( corresp.ncidiing to the bottol ol

tie 1o1d) using the diieClpush probe to collect soil Additional
probes can bc colocated to obtaIil sutficietl sitple volumle i

ie'led Other IiCld-Screeilitl" teciliqiies suich l5 hanld-helId
radlialion detectors, cant be used ill coiljunctiin with tile above
guidance to delerilline actual sailple depths.

( )IammnawIA Notradionucliides incluI anItittmoine, CAdiumtll,
Mal ulantisce -2lelniunm, total uianitim, silver. thallill tolUeie,

fluoride, cyaide. and ilitrate

RadioIIielide, ilcILde Cs-137, Lu- 154, I-, Tc-)1, Np-13 7 ,
Pu-239/240, Am-241. and 1-23K

Sampling Design
Rationale

The poild waIS
a ippl\miately I i (3 It)

deep during ollerti ols
Aliet diItlillng the pold

Xas Sttilized with soil
fiom the dikes. TIle pond
bottom is expected at I In
0, ft bgs. Cs- 1 37 is
xpected based on

dischallrge iilaionl ilnd
listoical data ill tle work
plan (DOE/R L-99-66). Use

137 lk'r tinkgle.
cophvcnalmIon b

geophyNical gin

Use soil sapIles to
delerinle otherl radiological

tilld norledioloical C OPC
conlclIiratiolls at selected

area(s) ol iaxiil m 137
concenlttra tion1
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (8 Pages)

Survey or
Analytical Key Features of Design Sampling Design

Methodology Rationale

216-S-l 7 Pond

Alediun: Soil

Speci/ic Loection/Ares of Concern: NatUre atd extent of
contamination emanating radially [foom the pond inlet, to include
a high-radiation area (15 450 mR/h) aroUnd the perimeter o tire
pond.

Investigatin Method: Fifteen direct pushes will be driven into lie pond was 0.3 to 0.6 im

pond soil beginning at the pond inlet (see Figure 3-4). Probes (I to 2 ft) deep dUr rig
will be placed along 5 transects enianating outward from the pond operations and was

inlet and will be placed eqUidistant along the transects to the edge stabilized v ith I.2 in (4 It)
Geophysical of the historical maxi i mum-use area of the pond as identified by of soil. Cs- 137 is expected
Logging - Direct aerial photographs, markers, oliter historical information, and/or to be present based o)
Push and Srnall- surfacc geophysics conducted to support the excavation permit. disclarge inftormation and
Dia meter The probes will be driven approxiniatelv 4.6 mi (15 ft) deep. The on historical data in the
Spectral-Garirma probes will be logged using sniall-diatieter spectral-gamma work plan
Logging Tool ilstrumtents capable of detecting Cs-137 concentrations to (DOE/R L-99-66). U se

I pOi/g. 'Cs-137 for tracking
contatiiitatiori uSr1ia

Note: Reber to the entry for UPR-200-W- 124 in this table geophysical loge i
rega rding a possible Phase 2 investigation associated with the chniques
216-S-17 Pond.

Par acneter: Spectral gatimma detertmined by Cs- 137 activity
above the logging action level for Cs- 137

&holution(s): Locations with significant Cs- 137 activity wi I1 be
sampled.

Spec//ic Location/Area of Concern: Collect a iiiiiitniurm of one
soil sample from the worst case location aid depth, based oti
geophysical logging results using driven probes. Additional
samples will be considered based on the resiuIlts of geophysical
logging and field screening.

Invstig ion lethod: Sample tire soil at the depth of the
imaxiMumitr Cs- 137 concentration (conesponding to tile bottoi of Use soil sampling to
the pond) using the direct-pUshi probe to collect soil Additional determine other radiological

Soil Samnpling probes can be colocated to obtain siffcilent sample volume if and nonradiological COPC

needed. Other tield-screening techniques, such as hand-held concenlrations at selected

radiation detectors, can be Used ill conjunction with the above area(s) of iaxiniuni Cs-l 37

guidance to determine actual sample depths. corlcentratios.

Contlainnts: Nonriadionticl ides include antimotiy, cadmtiiimi,
milangaiese, setetiitimii. total uraniitlom, silver, thalliumiri, toluene,
luoride, Cyanide, :iild nirate

Radiontiuclides include Cs-I 137, Eu-I 54 Sr-90, Tc-99, Np-23 7,
Pu-239/240i, Aim-24 1, and U1-238.
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Tible 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (8 Pages)

Key Features of Design Sampling Design
Rationale

Spe I olmntn

Idtim,: Soil

t ici/ic LoccrIo)nreI u/C hern: Nature and ex1ent of
vnlaminaiioi emantMing trom the dike 0%e1ll(Ow at tle southwest
ol rier of the pond. The exact location od this unpi inned release

is tindeteiniate from records.

/nIi, /1,otijol A/ethodi: [his is a phased inestigaliol
(i.e- Phase 2 of the 2 [6-S-17 Pond characteri/ation) that will he
perlormed onk it 216-S-17 Pond contamination is found beyond
the expected site boundary. This location will be iNetigatd if

16 -- 17 Pond cot]ntamn i nation levels cxceed geCophysivCal logging
action levels or Cs-] 37 The investigation is to dtermine the
location Of this Unpiained release Using di pt-pLI piobes in
thre transects emanating outward from the souhwle I cornet of
the Pond (Fimre 3-4). Tle probes cill he dri ven apprmximateiy
4,6 1i15 ti deep. lhe ptobcs will le louged using small-
diarieter spectral-gamnna istruIMInts apiblI cf dtetting Cs- 137
concentrattons to 1 p( g. No s mpling is plantied orI this
locatiol

Parincer kpeCrl I ganim detenc d by (s -3' ictic ity
above the logging action levcl or ( -137

[ se (s-1 37 for tracking the
contamination extent using
gcoph ysical hoggin
tecliiiiqltCS OCerfI arC
contamtnants would he (he
same as 2 16-S- 17 Pond
contamnants, at the sane
or lowker concrttrations

3-19

Survey or
AnI vticaI

Methodology

VPR-200-Wli-124 (overflon' area ofihe 216-S-I 7 Pond)



DOE/RL-2006-57 DRAFT A

Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (8 Pages)

Survey or
Analytical Key Features of Design Sampling Design

Methodology Rationale

216-T-4B Pond

The 216-T-4B Pond and the
216-T-4-2 Ditch that fed 1he
pond are both located
within the boundary of the
216-W-3AI Burial Ground
RCRA treatment, storage,
and d isposal Un it. The pond
is considered to have been
dry since I977 (pre-

Medium: Soil RCRA), although the ditch

Speti/wi Location/Aiea of Concern: Determine the general extent reccived waste until 1995.
of contamination in the primary pond location and the ditch that The ditch and pond

Geophysical ted the pond. received steam condensate
Logging - Direct and evaporator cooling
Push and Small- IncsiigctionI Method: Two direct-push rods will be driven inIto water from the 242-T
Diameter the ditch site soil and two will be driven into the ditch Evaporalor (a RCRA past-
Spectral-Gamma approxi mately 6 i (20 11) deep, as shown in Figure 3-5. The prator (a C astpractice unit that ceased
Logging Tool probes will be geophysically logged using sm all-diameter operations in 1982) and

spectral-gamma instruments, waste water from the 221-T
Paraneer: Spectral gainmma deterinned by Cs-1 37 activity (T Plant) Canyon Building
above the logging action level tor Cs- 137'. air conditioning units and

floor drains, not known to
have been ident iied as a
dangerous waste streat.
Extensive contamrination is
not anticipated. The pond
and ditch locations were not
investigated and will be
investigated under Model
Group 5.

If Cs-137 concentrations exceed die Cs- 137 logi.ing action level K
collect a mnimmIIIIIIn of oiie soil sampIc from the woist case Sample infiormation will
location. provide initial baseline

.conitamiinaii itnnfratioiiContaminants: Nonradioniclides include ontimioiN. eadmium,
Samping manganese, seleniutn, total uranium. silver, ilhalliuiI. tolUenie, and possibly could assist

ilioride, cyanide, and nitrate .with closti of the RCRA
Ireatimient, stonage, and

RadiOnIClides include Cs-137, Eu-154. Sr-90, Tc-99, Np-237, disposal unit
Pu-239/240. An-24 1, and 1-238.
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (8 Pages)
Survey or
Analytical Key Features of Design Sampling Design

Methodology Rationale

216- 1 11 Ditch

Medin,: Soil Use Cs-1 37 to idenify the
Speci/i( Loiatirnt/Area of Con rn: Dterimine general extent of extent of contamination

contamination in the prim-y ditch sections and in the shallow along ditch length and in

overflow area between the ditch sections the shallow overflow area.
Mwt his ditch was expected to

hiesgation Method: Fourteen direct pushes will bie dr iven into be approxi matlely 1.8 m
the ditch site soil as shown on Figure 3-8. Seven will be driven (6 ft) deep duringGeophysical into ditch sections, and seven will be driven into the sha I low operations. Because tlheLogging. Direct overflow area soils Oi] the interior of the ditch, approximately 3 Im lrseshoe-shaped ditch was

Push and Small- (10 ft) deep, and placed along two transects as shown in fed by overflow from theDiameter Figure 3-7. The probes will be logged using simall-diameter 216-U-10 Pond. ditchSpectal-Gammna spectral-gairmma instrUllm]ents. contaminants are expected
logging Tool

Paramneter: Spectral gamma detemined by Cs-137 activity to be the same as
exceeding the logging action level for Cs-137 216-U- 10 Pond

contaminants. The ditch is
known to have overflowed
into the interior portion of
the south end of tile
horseshoe shape.

Becauase ot ch t M'gV body of chaliacteriation data av a i table for the representative 216-B-3 Pond waste site. 13 Pond-speci!C
COPCs tor thIs act I in aiC represented by the more focused t ist of COPC's from Tab e 5- I of the 200-CV -I Oipeabl e Unit
feasibility study (DOE'RL-2002-69)
IThis waste site is an analogous waste site to the well-characterized representative waste site '1 6-U - 10 Pond. As a conservative
m]casuie because of the absence of dati fii this analogous waste site, the 2(0-CW- remedial investigation icport
(DO/RL-2003-I t ), Table 6-I, list of 16-U-10 Pond COP(s will be applied and will be expanded it include nitrate (per data
quality objectives discussion), U-238 (per WIDS). Tod and cyanide (identified through STOMP modehng i[PNNL - 08),
and Pu-239/240 and An-24 t (idenitied by earlier 216-ti- 11 Ditch sanipling)
The logg iig action level for Cs- 137 is 24 pCi/g (Section 3.1 t1

13H1-01133, 21 ()-,t -25 d Pond / .io1 x/ Icn, (WilSSi 60011-1N) Il,or Sia/ilian Fin tal'Rep.r IiTeet'enhro / 997.
nio/p'hens'e nFitIitinmienl Rspons . C oipottliOn. Id wii/ilih 1t o/ /980.

I )( L R L-99-66, Sitcin Conde, in' saC (uolin W/> I-at/e Gr, operbci/ Units R/F S Iot, A Plan; li, lies 200-( I i-5,
200-C-,' '0-CW -4, and 100-SC' Opern/e U.niit.

I EIRI -2000-35, 200-CW-1 Op/iaIt' Unit Reinedal it esligation Rqp.r..
l)O R L-2002-69, Feasibiliit Sndic /oi th 200-CW -/ and 200CW I-3 able Un //nthe 200 AN r/ A/ 'as it" St.s.
DO E / R L-200- I I , Romedial Int vsigafion /n it,' 200-CI- i Pond / )it,- C oolig W ati' Groiq. tht 200-C I -2 S PoNd nd

, itshe Cooling Wauir G,(p( the 200-C ([-4 Ti'nid ao ii hIs C a/ing' War Grwp, . and th 2/0-C'- I Stan Co ndens i/c4
Go op Opel ab/c U1111"

11N N L- I028. SIC) I Sit/sf,e bTansporl 1" i Ci tiile't Phas// .Is sin/i 2 0. Appl i aiio, Gide.
ltesaoir C Ost oion and Recim ti t Act/ 1976.
W'sue hiifm ainoan aita Si sell, datibas.

E RC LA Comp/ ehe't iis E .n.ir nint/al Rsponis. Compensation, and Liabili - 1c if 19S0.
C'0PC cotamiintili ot potential conceI r
R( RA - Rttsi'r'e C nseiitiin nid I'c-i'i,-t at /976.
ST'OMP - subsurthce Iraiisptirt 0ver imiLitiple phtlisIs.
W H S -i aste /inoaiai 1a S-it-'
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ry if 'Mcdcl (iroup S Sample ( ollection RCeIuiremleflls

Sample Location Information

Sample
Depth h
(ft bgs)

No. of
Samples

No. of Field
Quality
Control
Samples

Analytical Requirements
and Parameters

Radio-
nuclides

Nonradio-
nuclides

-i T-.. .. -. , , I 1 1I "I I t l, -7
f ,011 tjiGc VUt ik I clull: rut-1i GL

21 S I 6 Pond DireDt Push Table 3-I Footnote a 15 ft b 1 3 Table 2-1 ables 2-2

lod irect Push lable n-I Footnote a 1 i5t bit Table 2- I Tables 2-2
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4.0 HEALTH AND SAFETY

All field operations will be performed in accordance with PHMC health and safety requirements
and with the applicable health and safety plan generated, following all appropriate procedures.
The site-specific health and safety plan must meet the requirements of 40 CFR 300.430,
"Remedial Investigation/Feasibility Study and Selection of Remedy," which requires the health
and safety plan to specify, at a minimum, employee training and protective equipment, medical
surveillance requirements, standard operating procedures, and a contingency plan that conforms
to 29 CFR 1910.120, "Hazardous Waste Operations and Emergency Response." The health and
safety plan includes controls for industrial safety and radiological hazards, an incident contact
list, and emergency response procedures (i.e., area alarms, fire, dust, biological hazards). The
health and safety plan also identifies different work zones (e.g., exclusion zone, control zone, support
zone) to maintain ALARA principles.

in addition, a work control package will be prepared in accordance with procedures that will
further control waste-site operations. This package will include an activity job-hazard analysis, a
site-specific health and safety plan, and applicable radiological work permits. Radiological work
permits provide specifies about the radiological survey of equipment, materials, and personnel,
radiological control technician coverage, specific personal protective equipment, dosimetry
requirements, and special instructions for the work site. Work will be performed in accordance
with site-specific health and safety plans and applicable radiological work permits.

The sampling procedures and associated activities described in the FS (Chapter 3.0) will take
into consideration exposure reduction and contamination control techniques that will minimize
the radiation exposure to the sampling team.

Health and safety personnel will use data collected during the removal action as input to
determine exposure levels to workers and to conduct health and safety assessments in accordance
with the health and safety plan.
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

Waste generated by data-collection activities at the Model Group 5 waste sites will be managed
consistent with the existing, approved waste control plan for each of the OUs represented by this
model group, and/or with new waste control plan(s) yet to be developed for the activity.

Offsite laboratories to be used for sample analysis are licensed to manage and dispose of unused
sample material. Returns from offsite laboratories are not expected. However, sample material
from onsite or offsite laboratories will be managed as sample returns and will be dispositioned
with the IDW for the waste site in accordance with the approved waste control plan.
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

Ifyou know Multiply by To get Ifyou know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.454 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces
(U.S., liquid)

tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters cubic meters 1.308 cubic yards(U.S., liquid)
gallons 3.785 liters
(U.S., liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (F-32)*5/9 Centigrade Centigrade (OC*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
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APPENDIX A

MODEL GROUP 5, LARGE-AREA PONDS,
DATA QUALITY OBJECTIVES SUMMARY

ALO INTRODUCTION

This Appendix summarizes the data quality objectives (DQO) process for the Model Group 5,
Large-Area Ponds, waste sites. This process was initiated to identify the sites in this model
group that require supplemental data to make a remedial decision and to identify the data and
quality of data necessary to support the remedial decision-making process.

A2.0 DATA QUALITY OBJECTIVES

To ensure that data quality requirements are met, the sampling design developed during this
DQO was established through the U.S. Environmental Protection Agency (EPA) seven-step
DQO process (EPA/240/B-06/001, Guidance on Systematic Planning Using the Data Quality
Objectives Process, EPA QA/G-4). To date, the DOQ process workshops for the Model Group 5
Large-Area Ponds waste sites occurred on 10/20/05, 10/27/05, 11/07/05, 11/17/05, 8/16/05, and
09/07/06. The sampling design developed in the DQO and described in this section has been
carried forward to the field sampling plan (main text Chapter 3.0). The seven-step DQO process
and the key DQO outputs are summarized here.

A2.1 DATA QUALITY OBJECTIVES STEP 1:
STATEMENT OF THE PROBLEM

Step 1 defines the problem in a problem statement and identifies potential applicable or relevant
and appropriate requirements (ARAR). The nature and extent of contamination and the
associated potential risks for each Model Group 5, Large-Area Ponds, waste site were evaluated
during the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) remedial investigation/feasibility study (RI/FS) process for the respective operable
units (i.e., 200-CS-1, 200-CW-1, 200-CW-2, 200-CW-4, 200-CW-5). However, data gaps
potentially could exist that would require additional data collection at these sites to support
RI/FS process remedial decision making and to verify or refine the conceptual contaminant
distribution model. To address potential data gaps, site-characterization data and historical
information will be evaluated further to determine what, if any, additional information is
necessary. To that end, the activities of this DQO will include defining data gaps and needs,
identifying appropriate data-collection methods, and identifying data-collection strategies. The
sampling design developed in this DQO process will be carried forward in a combined
DQO/sampling and analysis plan (SAP) that will specify field-characterization requirements.

Problem Statement. To support remedial-alternatives evaluation in the feasibility study and
final remedial decision making for some Model Group 5 Large-Area Ponds waste sites,
supplemental data are needed.
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The ARARs for this DQO process and for the data-collection activities are shown in Table A-1.

A joint interview was conducted with the EPA, the Washington State Department of Ecology
(Ecology), and the U.S. Department of Energy, Richland Operations Office (RL) to identify their
objectives, requirements, and concerns relating to this data-collection activity. Interview
comments are summarized below.

. Decision makers agreed that the primary objective of this DQO process was evaluation of
existing waste-site characterization data and site information to determine what, if any,
additional information was necessary to support remedial decision making and/or to
refine the preliminary conceptual contaminant distribution model.

* Collect sufficient defensible characterization data to support remedial decisions that are
defensible and traceable.

" Obtain data that possibly could help minimize the need for long-term institutional
controls, and identify where unrestricted use requirements possibly could be met.

* Identify the data required to support selection of the best remedial alternative, when
several alternatives reasonably could be combined at the same waste site
(e.g., removal/treatment/disposal, cap).

* Data collection should be broad ranging, using field-screening techniques that provide a
larger body of data, with less emphasis on expensive laboratory analytical data from a
single location.

. For most of these model group sites, more extensive and broad-based waste site
information (i.e., more data and information versus less analytical sample data) obtained
by use of faster, real-time (and lower cost) field-screening techniques generally is
preferable to limited, slower, higher cost laboratory analytical data.

. Data needs (i.e., broad versus specific) can vary on a case-by-case basis, based on the
remedial alternative under consideration.

* Sampling designs must support site distinctions and provide appropriate data, based on
the site needs; e.g., sites for which barriers or natural attenuation are being considered
require more extensive data than sites for which the removal/treatment/disposal
alternative is being considered and the observational approach can be applied.

. DQO decision units may need to be focused downward from the whole site to a portion
of a site for remedial decision making, particularly when a segment of the site may be
clean, while another portion may be contaminated and require remediation.

* The baseline assumes that the monitored natural attenuation/maintain existing soil cover
or barrier alternatives will be sufficiently protective for model group waste sites.

* Ecological risk needs to be included in this DQO.
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The goal of RI/FS characterization activities for the pond waste sites is to attain
95 percent upper confidence limit, but this does not preclude the use of other statistics,
such as a mean value, when appropriate.

Later DQO discussions identified the following decision-maker positions.

Supplemental data primarily will be requested (1) to meet a technical need (data gap),
(2) where new data can impact remedy selection, and/or (3) where new data could
facilitate future land-use decisions. Where data are requested for other reasons, the
rationale should be identified clearly.

Some pre-record of decision (ROD) supplemental data may be allowed to take the place
of post-ROD confirmatory sampling. However, it is likely that some post-ROD
confirmatory sampling still will be required, particularly at uncharacterized analogous
waste sites.

A2.2 DATA QUALITY OBJECTIVES STEP 2:
IDENTIFY THE DECISIONS

Step 2 develops principal study questions (PSQ) that need to be resolved to address the problems
and project objectives identified in DQO Step 1 and defines the alternative actions that would
result from resolution of the PSQs. The PSQs and alternative actions are combined into decision
statements that express a choice among the alternative actions. Table A-2 presents the task-
specific PSQs, alternative actions, and resulting decision statements. This table also provides a
qualitative assessment of the severity of the consequences of taking an incorrect alternative
action and expresses the severity of consequences for an incorrect action as low, moderate, or
severe. This assessment takes into consideration human health and the environment
(i.e., flora/fauna).

A2.3 DATA QUALITY OBJECTIVES STEP 3:
IDENTIFY INPUTS TO THE DECISION

DQO Step 3 identifies the data needed to resolve each of the decision statements developed in
Step 2. Table A-3 identifies information needs and enables evaluation of the adequacy of
existing data for remedial-alternative selection. This step also identifies the analytical
performance requirements (e.g., practical-quantitation-limit requirement, precision, and
accuracy) to support required data. This information is derived from the list of contaminants of
potential concern (COPC) (DQO Step 5).

The following discusses the rationale for data collection at the Model Group 5 Large-Area Ponds
presented in Table A-3.
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216-A-25 Pond. Decision makers agreed that existing data potentially were insufficient to make
a remedial decision for the 216-A-25 Gable Mountain Pond because of the absence of data for
the overflow area at the northwest corner of the pond. Proposed data collection
approach/locations are based on results of 'flyover' surveys performed in 1978, 1988, and 1996
that identified elevated contamination at a potential overflow area of the pond. The main
overflow area was stabilized in the mid-1980s. Hot-spot locations shown by the most recent
flyover (1996) were stabilized in 1997 with 45.7 to 61 cm (18 to 24-in.) rock and soil
(BHI-01 133, 216-A-25 Pond Overflow Extension (WIDS Site 600-118) Interim Stabilization
Final Report/December 1997). The location is now posted as an Underground Radioactive
Materials area. Additional data would be helpful in confirming that concentrations in this
overflow area are consistent with the primary pond overflow location from which it emanates.
The rationale for this sampling reflects increased stakeholder sensitivity for this site, because it is
located outside of the Core Zone and reflects a desire to ensure that the site is properly stabilized.

216-B-3 Pond (Main Pond). Decision makers agreed that more data are required to define the
extent of contamination around the BP-1 Test-Pit location, where the highest levels of
contamination were found. Additional data collection near the BP- 1 Test Pit will help to better
understand the reason for that area having the highest contamination. Clarifying data are needed
because, contrary to normal contaminant distribution models that anticipate higher contamination
levels near the waste inlet (B8758 Borehole), contamination levels were highest near the BP-l
Test Pit, which is not near the inlet. Additional data collection also should allow a more focused
partial-removal-alternative evaluation. RL felt that existing data are adequate to support a
decision for the entire pond but agreed that the recommended supplemental data should support
assessment of a partial-removal alternative that may allow reduced long-term controls under the
currently identified preferred alternative of maintain existing soil cover, monitored natural
attenuation, and institutional controls, thereby providing cost benefits. The data collection
described does not add significantly to the overall cost, because the primary contaminant of
concern is Cs-137, which is readily detectable with field-screening and geophysical-logging
instruments. Field screening would be followed by sampling at select location(s) showing
Cs-137 above action levels.

216-B-3 Pond Lobes (216-B-3A Pond, 216-B-3B Pond, 216-B-3C Pond). Decision makers
agreed that supplemental data for these sites are not required to make a remedial decision.
Because the lobes have been clean closed under the Resource Conservation and Recovery Act of
1976 (RCRA), the remaining action is focused on radionuclides. The DQO discussion centered
around the data collected during RCRA closure. An issue was raised concerning data quality,
which was not assessed in the supporting closure plan or closure report. The EPA agreed that
data were sufficient to make a remedial decision, pending a review of the quality of the
radiological data. The EPA indicated that they believed that data likely were adequate, based on
their understanding of the closure documents. Radiological sample-analysis and -validation
information indicate that the samples were analyzed at a laboratory that met detection limits
requirements and that the data were validated appropriately.

216-S-10 Pond. Decision makers agreed that existing data were sufficient to make a remedial
decision for the 216-S-10 Pond and that supplemental data are not required for this site to make a
remedial decision.
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216-S-16 Pond. Decision makers agreed that data were not sufficient to make a remedial
decision for the 216-S-16 Pond and that supplemental data would be collected for this pond.
A historical sampling report for this site was discussed, but the data supporting the report could
not be located. The analogous relationship of the 216-S-16 Pond to the 216-U-10 Pond
(U Pond), and to other ponds in general, can support decision making. However, site-specific
accelerated confirmatory data may provide a stronger alternative evaluation of a partial-
excavation altemative. Some uncertainty exists in the analogous waste-site relationship,
especially with regard to distribution of contaminants among the lobes of the pond and the
potential for selenium contamination (a risk driver for the 216-U-10 Pond), which may not be
associated with this pond because of differing waste streams. Initially, data will be collected
using field-screening techniques, followed up with sampling on an as-needed basis.

216-S-17 Pond. Decision makers agreed that data potentially were insufficient to make a
remedial decision for the 216-S-17 Pond, because no site-specific historical data were identified.
No specific data needs were identified during the DQO discussion. While the analogous
relationship of the 216-S-17 Pond to the U Pond and to other ponds in general can support
decision making, decision makers agreed that site-specific accelerated confirmatory data may
provide a stronger alternative evaluation, especially for a partial-excavation alternative. Some
uncertainty exists in the analogous waste-site relationship, especially with regard to distribution
of contaminants, impacts of the overflow area (UPR-200-W-124), and the potential for selenium
contamination, which was identified as a risk driver at the U Pond, but may not be associated
with this pond because of differing waste streams. Initially, data will be collected using field-
screening techniques, with follow-up sampling of select locations showing Cs-137 contamination
above action levels.

UPR-200-W-124. Decision makers agreed that this unplanned release will be addressed as a
portion of the 216-S-17 Pond, consistent with the other pond-overflow areas. This unplanned
release exists as a Waste Information Data System (WIDS) database site that was a release from
the southwest corner of the 216-S-17 Pond and so is contiguous with the pond proper. Release
records identify the size of the release but are indeterminate regarding the exact location.
Supplemental 216-5-17 Pond data that are being collected to identify the lateral extent of pond
contamination will be considered in addressing the unplanned-release area of concern. If
216-S-17 Pond data are found to exceed contaminant action levels (i.e., greater than 4 times the
15 mrem action level for Cs-137 of 6.4 pCi/g) in the vicinity of the overflow, using GeoProbe'
and geophysical logging techniques, the extent of the overflow will be investigated.

216-T-4A Pond. Decision makers agreed that the 216-T-4A Pond site would be withdrawn from
Model Group 5 and placed in Model Group 1 (minimal action sites). This decision was made
based on the following: (1) the site now resides within the boundaries of the 216-W-2A Burial
Ground and (2) the site is considered relatively clean since having undergone significant
remediation in 1973, when the pond bottom (including the organic mat) was scraped to a depth
of 15 to 23 cm (6 to 9 in.) and the material was put in 216-W-2A Burial Ground trenches.

' GeoProbe is a register-d trademark of GeoProbe Systems, Salina, Kansas.
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216-T-4B Pond. Decision makers agreed that data were not sufficient to make a remedial
decision for the 216-T-4B Pond, because little site-specific historical data or information
currently are available to support a decision. Both the pond and the 216-T-4-2 Ditch that fed the
pond are located within the boundary of the 216-W-3AE Burial Ground RCRA treatment,
storage, and disposal unit. However, the pond and ditch are not within the area of permitted
treatment, storage, and disposal- (TSD-) unit burial-ground operations, and liquid-effluent
disposal never was a portion of permitted TSD-unit operations. The ditch and pond received
low-level steam condensate and evaporator cooling water from the 242-T Evaporator (a RCRA
past-practice unit that ceased operations in 1982) and nonradioactive waste water from the 221-T
(T Plant) Canyon Building air conditioning units and floor drains. The pond is considered to
have been dry since 1977 (pre-RCRA) and, although the ditch received waste until 1995, this
effluent is not known to have been identified as a dangerous waste stream that would have
required permitted disposal under RCRA. Extensive contamination is not anticipated at this
pond and ditch site. The pond is not visible and is not separately marked or posted from burial-
ground postings. Because the pond and ditch were not part of TSD-unit operations, these sites
will be addressed under past-practice processes and investigated under the Model Group 5
supplemental data-collection activities.

216-U-10 Pond. Decision makers agreed that more data would be necessary to reconcile two
inconsistencies in prior site data. One inconsistency was associated with a stakeholder concern
that this pond may have a larger uranium inventory than was indicated by earlier 200-UP-2
Groundwater Operable Unit remedial investigation sampling. A review of the document
identified by the stakeholder does not provide sufficient information to assert that uranium
concentrations were higher than those identified through the remedial investigation. Interviews
with the author of the document did not result in location of the supporting data. Requests to the
laboratory similarly did not help in locating the data. While the document does briefly mention
some higher concentrations, the theme of the document is focused on plutonium and not
uranium. The other inconsistency arose from a likely sample-handling error by the analytical
laboratory that led to a spurious indication of deep soil contamination at the 216-U- 10 Pond.
The sample-handling error involved the accidental mix-up of sample material in the laboratory,
resulting in data from a different site inappropriately being assigned to the 216-U-10 Pond.
Although the evidence of a data mix-up is fairly clear, the data quality was compromised,
making the result subject to reverification. Data collection could use a phased approach,
beginning with logging to locate the contaminated organic mat of the pond bottom, which then
could be sampled more accurately.

216-U-11 Ditch. Decision makers agreed that existing data are not sufficient to make a remedial
decision for the 216-U-Il Ditch. The EPA noted that more data would be needed to identify the
lateral extent of contamination. Decision makers agreed that the 216-U-10 Pond data could be
used for evaluating the contaminants at the 216-U-1I Ditch and that the analogous relationship
between the U Pond and the 216-U-It Ditch is sufficient to make remedial decisions. However,
decision makers agreed to collect some accelerated confirmatory data using GeoProbes and
geophysical logging to determine the lateral extent of contamination. These data could support a
site-specific assessment of a partial-removal alternative that may influence the currently
identified preferred alternative, especially in the overflow area, which may have a different
distribution than the ditch areas. These supplemental data may show that only a small portion of
the ditch is contaminated, greatly reducing cap size and/or excavation volume.
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Table A-4 identifies each decision statement and presents computational and survey/analytical
methods that could be used to obtain the required data.

Table A-5 identifies each of the survey and/or analytical methods that may be used to provide the
required information needed to resolve each decision statement. The possible limitations
associated with each of these methods also are provided.

The analytical performance requirements are provided in the quality assurance project plan in
main text Chapter 2.0.

A2.4 DATA QUALITY OBJECTIVES STEP 4:
DEFINE THE BOUNDARIES OF THE
STUDY

The primary objective of DQO Step 4 is to identify the spatial, temporal, and practical
constraints on the sampling design and to assess the consequences. This assessment facilitates a
sampling design that results in the collection of data that accurately reflect the true condition of
the site and/or populations being studied.

Tables A-6, A-7, and A-8 address considerations in defining the boundaries of the study.
Table A-6 defines the population of interest that clarifies what the samples are intended to
represent and presents the characteristics that define this population.

The boundary of the study includes spatial boundaries that make up the domain within which all
of the decisions apply. The spatial boundary is a region distinctly defined by quantifiable,
physical variable(s) (e.g., volume, length, width, geographic boundary). Table A-7 identifies the
geographic boundaries of this investigation.

Table A-8 shows how the population sometimes can be divided into strata that have relatively
homogeneous characteristics. Rationale for alignment of the population into strata with
homogeneous characteristics was derived from evaluation of process knowledge, historical data,
and pond-site configuration. Based on Table A-8, the preliminary site conceptual model
suggests that highest contaminant concentrations should be detected directly beneath the pond
bottom, particularly at the sediment layer and decreasing with depth. Contaminants released
likely would impact the soil directly beneath the pond and, to a lesser degree, laterally.
Therefore, focusing the data collection in and around the ponds should identify the lateral spread
of contamination.

For this DQO, the zones with the homogeneous characteristics in Table A-8 are not significant
factors in remedial decision making. Rather, the homogeneous zones are related to the
preliminary conceptual contaminant distribution model and primarily help to focus data
collection. The remedial decision making will be based on contaminant concentrations and
depth. This affects the spatial scale of decision making addressed later in this step.

The temporal boundaries of the decision determine the timeframe to which decisions apply. The
temporal boundaries of the decision for this data-collection activity are defined in Table A-9 and
reflect that minimal temporal limitations exist.

A-7



DOE/RL-2006-57 DRAFT A

The scale of decision making is defined as the smallest, most appropriate subsets of the
population (subpopulation) for which decisions will be made based on the spatial or temporal
boundaries of the area under investigation. Table A-10 defines the scale of decision making for
each decision statement for this DQO. The scale of decision making for this DQO process is the
vadose-zone soils within the geographic boundaries of the individual waste sites over the next
0 to 5 years, as quantified in Table A-9. Remedial decision making will be based on
contaminant concentration and depth within vadose-zone soils. Because the pond sites have not
been implicated in groundwater contamination, the scale of decision making generally will be
limited to shallower vadose-zone soils (4.57 m [15 ft] bgs) as the point of compliance for human
health and ecological risk potentially presented by these sites,. However, because the
contaminant-concentration gradients and associated depths are not known, the depth of vadose-
zone soil within the scale of decision making will be determined on a site-specific basis.
Figure A-I further identifies the spatial scale of decision making with regard to potential
contaminant distribution within the pond sites, based on proximity to the waste inlet.

Table A-11 identifies the practical and other constraints that may impact the data collection.
These constraints can include physical barriers, difficult sample matrixes, high-radiation areas, or
any other condition that requires consideration in the design and scheduling of data collection.

A2.5 DATA QUALITY OBJECTIVES STEP 5:
DECISION RULES

Step 5 develops decision rules from the combined results of DQO Steps 2, 3, and 4. Initially,
Step 5 identifies the statistical parameter of interest (i.e., maximum, mean, or 95 percent upper
confidence level) that will be used for comparison against preliminary action level(s) that also
are developed in this step for each COPC. The statistical parameter of interest specifies the
characteristic or attribute that a decision maker would like to know about the population. Once
the parameter of interest and the preliminary action levels are established, a decision rule is
developed for each decision statement in the form of an "IF... THEN..." statement that
incorporates the parameter of interest, the scale of decision making (from Step 4), the
preliminary action level, and the alternative actions (from Step 2) that would result from
resolution of the decision. The information needed to formulate the decision rules is identified in
Table A-12.

Of the 13 Model Group 5 waste sites, supplemental data will be collected at the 216-A-25 Pond,
216-B-3 Pond, 216-S-16 Pond, 216-S-17 Pond (and associated UPR-200-W-124),
216-T-4B Pond, 216-U-10 Pond, and the 216-U-l1 Ditch (Table A-3). The COPCs for
supplemental data collection were identified through the RI/FS process for these sites as
primarily risk drivers.

The COPCs for the 216-B-3 Pond, because of the large body of characterization data available
for this representative waste site, are represented by the more focused list of COPCs from
DOE/RL-2002-69, Feasibility Study for the 200-CW-1 and 200-CW-3 Operable Units and the
200 North Area Waste Sites, Table 5-1.

The COPCs for the well-characterized 216-U-10 Pond representative waste site, and for its
analogous 216-S-16 and 216-S-17 Ponds waste sites, will, as a conservative measure, be the
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DOE/RL-2003-11, Rem edial Investigation for the 200-CW-5 UPond/Z Ditches Cooling Water
Group, the 200-CW-2 S Pond and Ditches Cooling Water Group, the 200-CW-4 TPond and
Ditches Cooling Water Group, and the 200-CS-1 Steam Condensate Group Operable Units,
Table 6-1, list of 216-U-10 Pond COPCs. The Table 6-1 list of COPCs carried forward to the FS
will be used, except that diethylphthalate, di-n-butyl-phthalate, and Se-79 will be excluded,
because these are not actually expected to exist in site soils, and even if they exist in site soils,
they could not reasonably exist at concentrations that would require their consideration as
primary risk drivers.

c The diethylphthalate and di-n-butyl-phthalate are of the phthalates group that constitutes
common laboratory contaminants at the concentrations found in the 216-U-10 Pond
samples, are not anticipated to have persisted in pond soils at any significant
concentrations, and so are likely laboratory artifacts.

Se-79 will be excluded, because (1) no established cleanup level exists (i.e., no EPA
established drinking-water maximum contaminant level); (2) it is on the list of "Excluded
200 Area COPCs," being generated at less than 5x10- times Cs-137 activity; and (3) it
likely is not in pond waste-site soils (there are no laboratory standards for Se-79, making
Se-79 results in 216-U-10 Pond soil samples dubious and mostly the result of spectral
analysis of other, more common radionuclide(s)).

For conservatism, the Table 6-1 COPCs list will be expanded to include nitrate (per DQO
discussion); U-238 (per WIDS); Tc-99, fluoride and cyanide (identified through subsurface
transport over multiple phases [STOMP] modeling [PNNL-12028, STOMP Subsurface
Transport Over Multiple Phases, Version 2.0, Application Guide.]); and, Pu-239/240 and
Am-241 (identified by earlier 216-U-Il Ditch sampling).

The 216-T-4B Pond. received only low-contaminant 242-T Evaporator steam
condensate/condenser cooling water and waste water from the 221-T (T Plant) Canyon Building
air conditioning filter units and floor drains. However, as a conservative measure, any 216-T-4B
Pond samples also will use the expanded list of 216-U-40 Pond COPCs.

Tables A-13 and A-14 identify radionuclide and nonradionuclide COPCs, respectively, and their
preliminary action levels. Target quantitation limits and precision and accuracy requirements, as
implemented by laboratory quality assurance procedures, are identified in Tables 2-1 and 2-2
(main text Chapter 2.0).

The Model Group 5 decision rules are identified in Table A-15.

A2.6 DATA QUALITY OBJECTIVES STEP 6:
TOLERABLE LIMITS ON DECISION
ERRORS

Analytical data are used to estimate the true condition of the site under investigation.
Consequently, decisions that are made based on measurement data potentially could be in error
(i.e., decision error). The possible consequences for each decision rule are (1) remediating a
clean site at additional time on site and cost or (2) not adequately remediating a contaminated
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site, therefore leaving a site that is not protective of human health and the environment. Because
these sites are not expected to be highly contaminated (Table A-2), for this DQO, the
consequence of selecting an inadequate sampling design can range from low to moderate for
ecological and human-health risks, respectively.

A2.7 DATA QUALITY OBJECTIVES STEP 7:
DATA COLLECTION AND SAMPLE
DESIGN

Data-collection locations and sampling methods have been selected that resolve the decision
statements and provide information regarding sample parameters, A two-phased investigation -

approach will be used to identify the horizontal and lateral extent of contamination that relies on
geophysical logging to determine appropriate locations, if any, for soil sampling. Field
geophysical logging of direct-push probes will be used to identify where gross gamma from
Cs-137, a pervasive and persistent COPC for all sites, exceeds logging action levels. Additional
samples may be collected at the discretion of the site Sample and Data Management Lead, based
on conditions encountered and field-screening data. This approach increases the likelihood of
encountering maximum contaminant concentrations (i.e., the worst case conditions) for focused
sampling. Table A-16 identifies the methods and key features of the data collection at pond
waste sites for which existing data are not sufficient to make a remedial decision. This sampling
design will be carried forward to the field-sampling plan (main text Chapter 3.0).
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Figure A-2. Planned Geophysical Logging Locations at the 216-A-25 Pond.

See Table A- 16 for sample details.
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FigurJ A-3. Planned Geophysical Logging Locations at the B Pond.

See Table A-1h for sample details.
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Figure A-4. Planned Geophysical Logging Locations at the 216-S-16 Pond.

See Table A-] 6 for sample details.
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1igure A 5. Planned Geophysical Loggimg Locations at the 216-S-17 Pond.

See Table A-16 for sample details.
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Figure A-6. Planned Geophysical Logging Locations at the 216-T-4B Pond.

See Table A-16 for sample details.
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FHigmre A-7. Planned Data Collection Locations at the 216-U)- 10 Pond.

See Table A-] 6 for sample details.
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Fig ture A-,9. Planned Geophysical Logging Locations at the 216-U-1 I Ditch.

See Table A- 16 For sample details.
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Table A-I. Potentially Applicable or Relevant and Appropriate Requirements. (2 Pages)
Depth Interval For Potential Applicable or Relevant and Appropriate

Compliance Requirements Action Levels
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40 i R ;01 -) 1ioiil ] "iid I LP~laard .s.S.slies lnlt l l Itg s PIhm
I RC I A ( uii .niso OmOr till il ..sp.os.. o'tip'tsa.io) n/I n.it i. I ... ...M)

OSW [I 't't 4 I I PA 11 1 P s, o/v,,,hf l i .. /I h I I -i-, n t R....c. m -,
RfI :RAM)111, -\] A ul4 WSA I B/t? I Veson I SoswIre.
StoMP - P \'lS 5/1)1/1 SoIsod Tnsprt Il dryip/ P/on i... . I i .i..h n "),,20
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I ilc A-I. PoteniallN Applicable or Relevant and Appropriate Requirements. (2 Pages)
Depth lnlerval For Potential Applicable or Relevtanl and Appropriate Action Levels

Sompliance Requirements
\\ 1 1 140741(1) Mthod 4I --V iireni A I ldt I C soil Cleanip SitndIrds - Method It Soil Cleanup I e[C ls lirI lhlrestrOtl I Im

I \i I I ( .i-74i(i ) M tod C sil C i, nip SuIndirds to IndI si K0t Pi1ierlt. -\ blid ( LodtUsirial SoIl I iiIim I VI I -
\\ \ I 113 0 7 171 1 M t II e r t i ' n Ing sol il letrAlti n fOr'Il (.Ii 1111il, III Irll)[" 1101I "Flix d Pan11 n1111 r I brw -l 'l "

- -U .- blitSe ui ot tl~y 'oo1 l: -sile-Sp m sai @ Dala I uael Pr(ted I 'e,,s S 2 I a

TabIlleI A-2. Sum ar Ill D1A)a QUlity ObjeCCIv\S Step 2 Information.

Alternative Action

iritcial SIt Question #1- the ttdioiinutlide clincentritons
p01 "1 e si Ies ex\cId the ai 1nnua 1milooicol expskire liits for

[ndk reidilnnial Ind I, Indukild esposure lcenario '

Consequences or Erroneous
Actions

Severity of
Consequnces

ill I iIo0 -/'e s/il s l sI5IsoCi with tlar, t'l:Cou inI-whatcr

himih l, Ittatt oiIunwitet.ai e1loa-thhI lrtiiitLitu

lThe csitg ay insks ritl loeae
11 0he mdl ulilc id I C lsl t n iIn ll he it' rt idtHei II/itilth

1os llr t llt w ilrkers antI thl hi

It 1 r adlitiO lide conitnirCtis lhI e I ell ow /one
shl1 1 i.'xCe I lIe ideltifi(I exposIr linmits, elaI I The t, miii h I limppiopriatyI 

Ie lveed lot iceldiail-action aelmci:liv s or evI atllC a rtIhem i tedi. Cs11i1 II Iin\
ltr 'lintied tpproaclh 00 to Ile ,Ct"t 'I .. :(id to in iitiects'hr' ixponditurc oft unids

1'1i11' Rio Iil iln an I-S.

I ction Salmenivat Ill.D)tcrnmin it thIe i Isc oi radiotneidt ct rom iitions issicited %, itI large oolii *aiir ponld
"i, , I's \ e llIldl It dl iol icill L ur limt' 5t iritisititl elot t hea , gr1r ;mldprt' l i II II l prlc ilt" tldtr

incilal S udI Queslion #2- -DI the lCOn lttinl 01 ioilradioli icail t sIii iilts In tile 1dos-/1n souIi i-0stitiLted

I- >hili -- utiti iond lwie 11C01 eoceed the notrlditloital Ce po sure lim ts ill humlialtn Iealth, Irdui l t 1.
iI t 1 K POteition nd e ld tiire dtttl itd ql illtili] eosure sCrilo a t ti

Iit s oilot 1  
wittout rmttial action. omniso tihe pond

I i,,nWTti stOt risks to loteni al w vsie Osiles dci not>u llni' e'aluiate lhe sI(, Io J ......Lt wI OInukc, idth IIl

" orailo" Cal i:(ntuleml MCnCen1trMilli inl thc
"Ill/e: ,1iis xcxtd the ideltied \posttre
, el atoclle the ntoCId lr rItletdialhci

i uul IIt (e> iltd It' ill e is lil OIH) il aI I

t il l te ms heIti pripritt

unnecsary xpendlure f fud,

l" cisiu1u Slatctiele I 112- . -eermin ill, Iidost-<ti olgj lt illiui l ih i iti tii O s 1 issuiciiceid. wviili lire
Ii V. lK plilid 'iste siros t'itc-Ked tilt tiiiirhtliiitiiic:Il elinstituieil etpou Inlnts tilt hunin htalith, griundai iet. anIK

Ilie m e 1C e I 11111ia l Ill orIndusliI lle p ur CNIeIIri Cn 1111,[ Le111 1 Ct all "lpp opiate ilterCIII I II, ,I 1
\I 41bl- 'K r iii ['i) d i:-'
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Table A-3. Required information and Reference Sources.

Are Additional Data Required to Support RI/FS Process?
Yes /No

PSQ Required
#/ information Reference Source

erl e et en n - - .-PS Category e;

See the tollowing
Sic siooit 1flilto

rdiol discussion Nor isformation Y N" N N Y N TD Y N' 3
radilogiala used to tormiuilaie Iable
data

responses.

Soil ion- See lhe tisllowing
2 mdiological disetissioti for itiirmatinNN N N N

adiolgical used to formsulate table
sample data rsoss

Hlttritologi' Model l/
the 200-5s
Grou'nd.car Aggregawe
A)rea,
WIH('-SD-LN-TI-0 o9.
Rev. 0. Presents site- N N' N N N -

specilic data for 200 East
Physical Area that can be used to

properties calculate soil density,
moisture lydratulic conductisVit,

coltlt, and porosity.
partilL size Hy7 dro/eologi( ode//fi
disti bu tio the 200- 0es

ond (rw"IdWiater Ag"Iregale
Ithology e

WII('-SD-EN-II-014,
Rev. 0. Presents site- - - - - N N' N" N N N N
specific data Fot 200 West
Area that can be used to
calculate soil density,
hydraulic cotiducti ity,
and pornity. II

Y s sicsponiss lean ihi orit e datr i ill t e collected.
R ati olidaLta are siffcient bas ed n Wuither evaltationt Ilradiologital sample aitalysis idi"At.'i htt lte tatalysis met detection lisits.
tis Liplailied release I contigUOUs with the 216-S-17 Poticd unpilnned release etartaceittii will ie cooirdinated with 21oS-17 Pond dtia
Cellectioti. jd the seed to collecl UPR data csill be detern edte by lie results o the 216-S-171 Pond claracterizatios.

Ataysis of soil samples 'or physical propeties will be required. if soil stmilpling is indicaled by geoph'sical loggitg .tud if phtysictil pitpe
daia do not cx1st.

N/A = not tpplcable.
PS pro'blem stawnlen.

'SQ - itxit stidyi qcolestit.
RI FS renmedial inv'stieaion/'easibility study
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Table A-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages)

Potentially
. Remediation Appropriate. ..

Media eedain ApprtePossible Limitations
Variable Surveyl Analytical

Method

Field Screening

(PR is a radar-reffection surface geophysical survey technique that
detects contrasts in di-electrie constants in the below-grude
Ci vir0unilenits roi tile surftcc. It requires subjective interpretation

Grounild-penetrating of the reflected Signals. Lack of icflective bIlow-'rade surta ccs or
radar (GPR) the presence of interfering matrices call CoIplie tie or invaiidate the

Itidings. lie presence of nearby buildings and utilities can
interfere with reflected signals. Fines (e.g. clay, Ieavy tiy ash) can

Fire- Site locatioi; act as a reflector to the radar sienal.
erailed tinderground
materials, structures or E Ni I is a surfice geophySical survey technique that ieasure
structures inuerterences electrical conductiv ity in below-grade soils, based on cietected

changes in electriCaI fields. The resuls of EMI generally are used

Izlectioinaerietic to support the interpretation of (APR surveys. Nearib buildings nicd

utilities et cause interferences. Setup can be complex, because it
imaging (IMl

requires correlation with potential contaminants to elecfiiely
identity contaminants, but it is considered effective in identifying
iitraes, a common waste site contaminant, and lmay be eflectie
for other inions as well.

Vertical
Imoistu ic
profile

I ligzh-resoluttion
resistivity (1H RR)

IRR is o surface geophysical survey techni ique that measures
condIUctivity in beou-grade soils (c-ia electrodes) to detect miloisture
plhimes that contri nitrate or other iniornic contamination. The
resti I Ig p IU tile maps pr cii eIt the pesect c [I f subs urIt nilCC mislt re

plumes. Ilhis list and inexpensive technique gives preliimiary
indication cif potential groutdwuIter contatmiiatioi problemis.
It requIi res coirelation with the potential contaminant

A closed-end rod is pushed into the soil to lie desired dephi.
Cone pene tiom eter; A snia -diameter Nal detector (or other suitable detector) is used to
Nal dec cior log the gross-ga Ill Ima response wit Ih depth. I le con e pen etro ile ter

rss and Iigging is goOl to 1I.3 i (60 f1) but is no efbctice iII cobbly or rocky
isotopi oils

emission A smill-diaiieter csing ik pushed into the soil to the desireiL deth,
Direct push, Nal A sm all-diaimeter N deector (or other suitable detector) is used to
detector logging Ior the g-mma resplns wiih depth. Diree -push methods

eg eoPiobe ') miy be ineffecticc in cobbly or rocky soils.

Gamiima-ri to .. ging provides the coucentration profiles of CLmmilia-
emiiin" rcltdionutCriles (priiarily tission products) in a borehole
en oitomiient, 11 is considered by soie to be iiore accurate than

Borehole speclrl- saiplicg and laboutory assay. because the assay is pertbormed
- gllma logging inl situ with less distubrince oi the saimple, there is higher verlical

(SGL)I with high- spatial resolution, and tite sample si/e is much lige. This iiieihod
broml fis'on.
imduciitssiii purity gemiatium also may be more economical than tiaditional szmTIpling and

produets ( H P(-) detector i aIyiI 1 his method does not assess tadIonil tides or daugchier
pIoducis IIIt it dI t emit gamma imys This technilue reiuires the
use Ot I sinile cosing (installed by iii rilitie or di ict) ill contact
wsith the soil tormiation.

P ssivc iQeutroi logging rtov ides idir tin o tile iresclece of

Netoieuror itting isotopes. Because of thu kei low incidence of

cNii u5 ro (one pe etro micietei sp oniitIiOi ,lls ph tioni im tission and olplihi-N reactions. thle passive
emii or borehole passice neutron itritile is Oldets o muagnitude louwer than le -amnliti

rcmrulto loutuine CmiiS1iOts. I iIQefiue icectioi ill the iown-hoc- eivirenmilet
begins ear tie trnuranie concenration threshold ( not exieeiLed
at pond waste sties).
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Table A-S. Zones with Homogeneous Characteristics.

DS #I Population of Zone Homogeneous Characteristic LogicInterest

Contaminated
vadose-zone
soils ill the
large-atca pond
sites

Cleati or very
low-
coticetitration
stabilizing fill
over waste site

The pond sites have been stabilized with clean fill tha generally is
not expected to be containinated.

Highest The particulates and high K, contaminants were sorbed and/or
contaminant iltered out of the liquid flow via the soils at the bottom of the pond.
concentration This zone is expected to contain the highest concern rations of
zone (lateral contaminants and to have decreasing concentrations w ith depth.
migration of It would include areas of localized accunlattation. It also may
con tatninants) a contain residual concentrations of mobile constituents.

A moderate concentration layer exists beneath the high-

Modem te to low~~ concentration layer. In this zone, finer partictilates and moderate K,
contaminants fronm the kitquid-waste streams were filtered and sorbed

zone (lateal IIigh volumes of disposed iquids may have carried some it]mobile
zone (lateral
mligration of constituents into this zone, and residual concentrations of mobile

Coil t ailiail 5) cotIstitUenits also may be present This zone is expected to have
decreasing concentrations with depth as more ititmobile constituents
filter and sorb ottt with the passing of the wetting front.

Low
contamlinlant

This zone is expected to contain low concentrations of the more
c latientrat tMobile contaminants. Concentrations are expected to temiiain air ly

zone (lateral tioihti ae i I .

snigration of trgh his layer to the end of the wetted zone.

contaminants)

This zone was continuously wetted dUring periods of pond operation
Contintiotusly Contamination might be expected at highcr concettrations and Imay
wetted zone have been driven deeper. Lower concentrations could be expected

where the water moved across the pond.

wtedniet This zone had fluettiating water levels.
wetted zone

Vegetation zone lIdications of historical vegetation associated with tlie pond bottoill
(organic mat) that could affect contaillinatit concentrations.

Topographic
zotics (contours
/ote (oiginalS Indications of difterences ill topography that could affect
of the original

contaitnant coticentratiotis because of proxiility to the pond inlet
pol b , and waste effluent [low dynamics.

stabilization)

Soils adjacent tO
the historical
pond boundary

The thickness is not specified.
DS - decision stateient.
K, ( ihtibutionl (C ficient

Soils otitside the fiinge of the historical botndary of the pond that
may have been contaminated as a result of lateral miliilration.
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Table A- 12. Inputs Needed to Develop Decision Rules.

DS Parameter Scale of
COPCs Statistic Decision Preliminary Action Levels

# ofnterestaking

HMon health Direct radiological Cx posure dose
rate limit of 15 mirem/yr above background.
GIrondwater radiological eXPOSIore dose-rate Ilimnit of'

Shallow 4 mrcn/vr above background, based on contaminant
vadose- distribution model and R ESRAD (ANL.. 2002)
zollC soils nienazone souinodcling.

EcologicalprotecioO .Direct comparison with
ecological biota concentration guides per Table A-L.

Beta-gamia ;'adiomilidcs CGroundwater
radiological exposure dose-rare limil of 4 inienm/yr

Radio- 95% tipper above backgro iind, based on site contamination
nuclides con- distribution model and RESRAD modeling.

Mean. dence limit Sr-90 and itithun raiotclides - Groundwater

maxi um, 01 of the 'ad iological concentration Iim its of 8 pCi/L (Sr-90)
detected mean. or and 20)000 pCi/I. (titii)). or a grouidwaaer

niean, Vado SC ailoia
values mZan, soils ladiOlogiCal exposure dose-rate limit of 4 mrem/yr

above background, based on site contamiiant
or detected distribution model and RESRAD modeling.
values

A pha-jm/tt-tinag I mIc/ dhs - Goss al pha particle
activity limnit in groundwater of 15 pCi/l.. based on
site contaminant distribution model and RESRAD
modeling.

Non-
radio-

2 logical

Shallow Hmin health - Shallow zone reinedial-action goal
vadose- Ecologicalprotection - Direct comoparison wvith
zone soils ecological indicator soil concentrations

consti- Deep o ic (ti/ calions /1te)/ct'i ogri mialer - Deep
ents vadose- zone mc cd ial-action goal 'a lues

zone soils
Values calculated using the 'ornuilas of WA( .73-340-745(5), "Soil ( Icanup Standards lor Industial tloperiies.'
"Method C Industrial Soil Cleanup levels' or WAC I73-340-740(1), "Unrestricted land Use Soil Cleanup Standards,
'Method IB Soil C leaa ni Levels tor Unrestritctd Land Use, troin Ecotogy 94-145, C leaio, LeAzl and Ris Clc lions
I'lc" the Andel cic- Co nActl Ac CIewanip Regdaion: CL A RC I iO n' 3 I tables, updated Noeiber 200 I

Value is lie lowest conCeniration tor each analyie (adjusted for background) calculated in accordance with
WA( 173-340-7493, "Site-Specific Terrestrial lFcological Evluation Procedures," requirements horm T ables 749-2 and
749-3 of WAC 173-340-900, "Tables." amended February 1 2, 2001.

Calculated using WAC 173-340, "Model Toxies Control Act -- Cleanup' WAC 173-340-747(4, 'Deriv ing Soil
Concentrations lor GroUnd Waer Protecticn' "Fixed Pamrameter Thlbrce-P hase Partitioning Model'

ANL. 2002. RIESR-A/I) fi tinidyws, Version (1211

CP contamin nant of poten itial cincerii
DS decision stateicit
RESEAD P'Scdual RADioaeiivitv (close modell (AN[ , '002
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Table A-14. NonradionuClides Constituents of Potential Concern -
Shallow- and Deep-Zone Soils. (2 Pages)

Preliminary Action Level'

Contaminants Chemical Direct Contact, WAC 173-340
of Potential Abstracts (mg/kg) Groundwater Terrestrial Biota

Protection' ProtectionConcern Service # Method C Method B (mg/kg) (mg/kg)
Industrial Unrestricted

Selenium 7782-49-2 17,500 400 5.2 0.30

Silver 7440-22-4 17,500 400 13.6 2

Thali um 7440-28-0 245 5-6 1.59 .0

Uranium (total) 7440-61-I 10500 240 1.32 5

Inorganics
Cyanide 57-12-5 70,000 1600 0.80 N/A

IU oride 16984-48-8 210.000 4800 16 N/A

Nitrate 14797-55-8 Unlimited 128,000 40 N/A

Organics

Toluene I08-88-3 70,000 16,000 11.6 200
lie prelimitnry action level is established during the data quality objectives process and is the regulatory or risk-
based value used to determine appropriate analytical requirements (e.g.. detection limits). Remedial action levels
will be proposed in the -easibifity study, will be ftialized in the record of decision, and will drive renmediation of
the sites.

WAC 173-340-745(51, "Soil Cleanup Standards for Industrial Pioperties "Method C Industrial Soil Cleanup
Levels or WAC 173 -340-740(3), "Unrestricted [and Use Soil CILanup Standards. Method B Soil Cleanup
l.eves lor iirestricted Latd Use. vilues for direct exposure hurn Icology 94- I45, ( canip I .e.. 1. /, and Ris/
Cacut irIrs, anth e .4jodel TavI/cs CIntrpi ct C'ean Regn at C IC. Vesin t I, tables, aupd at ed
November 2001.

Calculated using WAC 173-340-747(4), Deriving Soil Concentrations lot Ground Water Protection.Fixed
Paruitteter Tlree-Pltase Partitioning Model.

Value is the lowest conceniration tor each anayte (adjasted For background) from Tables 749-1 Lad 749-3 of
WAC 173-340-900, "Tables anended February 11 2(01.

Based on WAC 173-340-740(2), "inrestricted Land Use Soil ICleaiup Statdard. "Method A Soil ( leanup
Levels lor Unrestricted I intl Us 'values from Table 740-I in WAC 173-340-900 and on
WAC 173-340-745(3), "Soil CIeanp Standards for Industrial Properties.' MetIod A lindustrial Soil Cleanup
Levels. values frot Tablc 74- 1 in WAC 17 -140-900.

Table A-15. Decision Rules.

DR # Decision Rule

11 the activity of radionuclides (as estiiated by the 95 percent upper confidencc limit of the iani, or meat,
iaxontitm, Lr detected valtes) in large-area pond vadose-zone soils results in a direct radiological exposure dose ate

that exceeds the han health. eroindw~ater, and/or ecological protectiont pieliminarN action levels Tor
rural/resideittial (unrestricted srface use outside the core zone) and/or industrial (watc imanagemeiitJ exposure
sceniario, based oni the site contatintant distribution ittodel antI R ESRAD (ANL '00') modeling Tiable A-I 2).
select an appropriate action from Table A-2.

It the concentrations of nonradiologiCel cotstituetts (ais esimated by tlte 9S IercetI UIppCI coutlitleitee limit f te
mican, or meian. mttaxtittumit, or detected values) il lage-tra pond adose-ztoe -oils exceed lie prelimitary action

2 levels For hunmai hteatlth grouitdwater, and/or ecological protecin t or rtirtl /esidcntttl (unrestrictedt surface use
oulside lie core onc) and/or industrial Ivaste mainaettiemet cxposie scena rios (Tabic A-I 2), select in appr optnaitc
action troti Table A-2

DR dccision ul.I
RISRAD RFSidual RAt)ioiaciviiy (dose totel) I ANL. 20(12. RETSR I/. Inf .. /o Verson .. I 

A -30
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Table A-I 6. Key Features of Model Group 5, Ponds, Sampling Design. (8 Pages)

Survey or Survy orSampling Design
Analytical Key Features of Design ainale

Methodology Rationale

B Pond

Mediun: Soil

Speci/lc tor/iou/A Ao of C'onc'r'n: Lateral extent of
contamination around 1P- I Test Pit in the 216-13-3 Main Pond
No investigation is planned for the B Pond Lobes.

Ini tWigali/n Method: 3-phased iNvestigation approach: 200-CW-1 Remedial

Phase 1: Thie direct pushes wil be driven into pond soil Investigatntll reslt Its in

SLUiOlnding the BP-I Test-Pit hot spot (see Figure A-3). One DOE/R L-2000-35 indicated

probe will be placed along each of 3 transects between the that tie HP-I Test Pit had

BP-I Test-Pit location and Test-Pit 13P-3. Test-Pit BP-4, and the highest concentrations
Borehole B8758. One probe will be driven approximately 7.6 i of contaminants, including
(25 ft) away frn the BP- I Test Pit along each transect to a depth Cs-137. Use Cs-1 37 to

Geophysical of approxi miatelv 4.6 m (15 f) below ground surface (bgs). The deterinic the extent of

Logging .- irect probes will be logged using siiall-diameter spectral-gai a Coll tami nat ion radiating out
Logig- gr, fomn [lie BP-l Test-Pit

Push and Small- mistrutients capable of detecting C s-137 concentrations to

Diameter I pCi/g. If logging results at a probe are below the logging action location. This information

Spectral-Gaminma level for Cs-I 37' no further investigation will be conducted al could be used to evaluate a

Logging Tool B Pond. partial enoval scenario
Under CFRCLA.

Phase 2 Will occur if spectral gatimma, detected at probe
location(s), exceeds the logging action level ifr Cs- 137. FOur times [he aciOn level
Continue probe installation outIward tiotm the first probe location tor Cs-I137 (action level for
along the same transect and depth using a 7.6 tm (25-1t) interval unrestricted use is

between probes, until a concentration equal to or less than the 6.4 pCi/g) represents the

logging action level ibr Cs-I 37 is reached and the area of concentration of Cs- 137

elevated contamination is delineated. that would decay within
50 veai's.

Phase 3 Will occur if less than the logging action level for Cs- 137
is detected at a probe location: Continite probe installation
inward from the last probe along the same transect at half the
distance between the last probe and the prior probe or the BP- I
Test Pit to retine extent of contamination.

Spc i/h Locatio /rea of Cot cer: Collect one soil sample Contammination has been
along the transect with the highest Cs-I 37 concentration, based shown through prey ions
oii geophysical logging results. (ollect the sample at the edge of s to besanlipl itg toLeassociated
the area exceeding the Cs-l137 ILgging action It el and analyze mainl with the pond
for RC RA metals and mercurv. bottom appreximately

.oil Sapitigaion Meihol: Sample the soil at the depth of the 1.8 n (6 ft) bgs. Use soil
i axitnum Cs-I137 concentration (corresponding to the bottom of sampling to detertimine
he pond) Using the GeoProbe to collect soil. Other field nonradiological COPC

screening techniques, stich as hand-held radiation detectors, can concentrations at the
be Used in conjunction with the above guidance to dteriine 4 times the Cs-l 137 extent of
actual sample depths. the contamination near the

(onhaminins.: Cadniuii, lead. mercury, and Cs-137 BHP-1 Test-Pit location.
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (S Pages)
Survey or Sampling Design
Analytical Key Features of Design Rationale

Methodology

216-S-1 7 Pond

Mdcaium: Soil

Spec-i/ic Location,rea of Concern: N atUire and extent of
contamination enanating radially from the pond inlet, to include
a high-radiation area (15 450 mR/lh) around t he perimeter of the
pond.

ImestjkituiN iethod: Fifteei ditec pushes will be driven into The pond was (3 to 0,6 111

pond soil beginning at the pond inlet (see Figure A-5). Probes (I to 2 f) deep dUriiig
will be placed along 5 transects emanating outward from the pond operations and was

inlet and will be placed equidistant along the transects to the edge stabilized with 1.2 m (4 ft
Geophysical of the historical maximum-use area of th1e pond as identified by of-soil. Cs- 137 is expected
Logging Difect aerial photographs, iarkers, otier historical in formati oil, and/or to be present based oi
Push and Small- sUrIface geophysics condUcted to support the excavation permit. discharge informalion and
Dianieter The probes will be driven approximately 4.6 mo ( 15 ft) deep. The on historical data in the
Spectial-Gaimiia probes will be logged usi]]g sniall-dianeter spectral-gaiia work plan
Loggi nig Tool instnients capable of detecting Cs-I37 concetrations to (DOE/RL-99-66). Use

I pCcg Cs- 137 lor tracking
coitanination Usilg

Note: Refer to the entry for U.PR-200-W- 124 ini this table geophysical loggiig
regarding a possible Phase 2 investigation associated with the chniqtes.
216-S-I17 Pond.

Parameter: Spectral gamma determined by C's-I137 activity
above the logging action level for Cs- 137 .

&ei utions): Locations with significant Cs- 137 activity will be
sampled.

Spehci- Lo, ation/Area of Conc ern: Collect a minnimiumii of one
soil sample troni the worst case location and depth, based on
geophysical logging resUlts tsing driven probes Additional
samples will be considered based oin the results of geophysical
logging and field screening.

/n vestgalion Method: Sample the soil at the depth of the
maximuni Cs-I137 concentiration (corresponding to the bottom oh Use soil saipliig to
(Ile pond) ttsing the GeoProbe to collect soil. Additional probes determine other radiological

Soil Samping can be colocated to oblain sufficienI sample volunie if needed. and noniradiolocical COPC

Other field-screening techniques, such as hand-held radiation concentrations at selected

detectors, can be used in conjunction with the above guidance to area(s) ofnaxiniun Cs- 137

determ inc actual sample depths. concetrations.

Contaminants: NonradionCtiides inlrIde a i it)oy, cadmium.
maitgallese, seleiumit, total uiraiUM, silver, thallitim. toluene,
fluoride, cyanide, and nitrate "

Radionuichdes include Cs-1 37, ut- I54, Sr-o. 'Tc-99, Np-23 7.
Pu-239/240, Ani- 2 4 1, and U-238.
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.able A-I6. Key Features of Model Group 5, Ponds, Sampling Design. (8 Pages)

Survey or
Analytical Key Features of Design RationaleMethodologyR

UPR-200-W-124 (overflow area ofthe 216-S-1 7 Pond)

en:diwm Sol

Spet/u I Locaio0 I icla o/ Cmcein: Nailre and extenI of
conIaninition enianatiing rm the dike overtlow at the southwest
collier ot tIh pond. Ihe exact location 01 this enplanned release
is indeteriniic roim records

Inivcti'atiol, Uethod This is a phased investigation
(i.e., Phase 2 of the 216-S-17 Pond chaircterization) that will be
pci tor med only i i216-S-17 Pond contamhinntion is Ound beyond
he expected site boundary. This location will be investigated ifl

S16 S-1 7 Pond contamination levels exeed gcophysicafl logging
action c lecls jor (s- 137. The investigation is to dcterminnc the

caiffion of thIs nnplinned release uising GeoPtobcs In 3 iinsects
cmldin" onlswarid 10trnm the southwest conet of the Pond
(FIure A-5) Tlhe piobes will he driven approxim aely 4.6 il
(1 I) decp. Ile pirobes will be logg'ed LsiIng snmall-diametel
spcctrnl-ganima insti timents capable ot detecting Cs-1 37
conicentration to I pCi/g. No samplin' im planned for this
loction.

Porameler: 'pcclil gamma deteinimcd by Cs- 3 activity
iilove the logginw action level lot ( s-I 37

Use ( s-I ;7 tor irackine the
contalin ition extent using
geophysicil logging
techniques (verillow area
coniliminaMts would be the
S mc is 2 16-5- 1 7 Pond
contamiitns. at the same
o1 lowet colicctialons.
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design, (8 Pages)

Survey or
Analytical Key Features of Design Sampling Design

Methodology Rationale

216-T-4B Pond

The 2 16-T-4B Pond and the
216-T-4-2 Ditch that fed the
pond aie both located
w ithin the bonundar y of lie
216-W-3AE Burial Ground
RCRA treatment, storage,
and disposal unit. The pond
is considered to have becn
dry since 1977 (pie-

,ediwn: Soil RCRA), although the ditch
Specific Locationavra of Concern: Determ ine the ceneral extent rcccived waste until 1995.

of contamination in the primary pond location and the ditch that The ditch and pond
Geophysical fed the pond. rcceived steam condensate
Logging Direct and evaporator cooling
Push and SmaIll- In'estigas/ion Aethod: Two direcl-pUsh rods will be driven into watir fron the 242-T
Diameter ditch site soil and two will be driven into the ditch approximately Evaporator (a RCRA past-
Spectral-Gam ma 6 m (20 (t) deep, as shown in FigUre A-6. The probes will be practice un it that ceased
Logging Tool geophysically logged using small-diameter spectral-ganima opre rations in I9S2) and

mnstlrmnts, waste water from the 121 -T
Parami/cer: Spectral gamma determined by Cs-I 37 activity (T Plant) Canyon Building
above the logtine action level for Cs-137' air conditioning units and

floor di ains, not known to
have been identitied as a
dangerou s waste stream.
Extensive contamination is
not anticipated. The potd
and ditch locations were not
investigated and will be
investigated under Model
Group 5.

It Cs-137 concentrations exceed the Cs-1 37 logging action leve'.
collect a minimum 01 one soil sample foml the worst case Sample iniortmation will
location. provide initial baseline

contain aun in forumlion
S ontaminonts: Nonradionuclides include antimony, cadmmim, cttil PossibE td 5k
llilganese. selenittui, total u(rMiutm, silver, thallium, tolUene. cls of the RCRA
Iuoride, cyatiide, and nitrate .ith cost, c ofthe RCRA

treatment, storage, and
RadionueliIcs incItiude C s-137, Eu-I54. Sr-90, Tc-99, Np- 237, disposal unit.
Pu-239/240, Ai-24 1, and U-238.

A-36



Cl

Cl

C)

C.-
C
C)
L
Cl
Cl
C)

Ci

~) *-~~

I- ~ 9

-z N

c
0 -)

C-

HC

- J

--

0 2

. Eo S
-- -

- - Z

---

--

'0

-j

-,

0f,

zsj
0f

0 T

0-

-
C-

00

U

F-

--

2
0
0

-I

; -

0 -I

r-

0'

- -

-it
C-

2

C

C-)

-

-- C

-H

0-

-2

-

0

0

0

-0

- 4

--



DOE/RL-2006-57 DRAFT A

Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (8 Pages)

Survey orI e oSampling Design
Analytical Key Features of Design Rationale

Methodology

216-U-11 Ditch

Mediin: Soil Use Cs- 137 to identify the

Speci/i ,ocation/A rea 0/ Coucern: Determine geieral extei of extent of contamination

contamination in the primary ditch sections and in the shallow along ditch length and in

overflow area between the diitch sections. the shallow overflow area.
This ditch was expected to

/iveslIjtIion Method: Fourteen dircc pushes will be driven into be approximately 1.8 im
ditch site soil as shown on Figure A-9. Seven will he driven in1to ft ) deep duringGeophysical ditch sections, and seven will be driven into the shallow overflow operations Because file

Logging Direct area soils on the interior of the ditch, approximately 3 ni (10 ft) horseshoe-shaped ditch was
Pushand Small- deep, and placed along two transects as shown in Figure A-9. 1ed by overflow froni the
Dianieter The probes will be logged using sumill-diameter spectral-ganima 2I 16-- 10 Pond, ditch
Spectial-GaIm11ii1 instirmc Is. contaminants are expected
Loggiig Tool

Parimeler: Spectral gaiima deteriimed by Cs-I 37 activity to be the same as
exceeding the logging action level hor Cs- 137 2 16-U -10 Pond

contaminants. The ditch is
know tn to have overilowed
into file intlerior portion of
the south end of the
horseshoe shape.

Because of the large body of characterization data available for the representative 216-B-3 Pond waste site, B Pond-specific
CONPs for this action are represented by the More theused list of COPCs from [able S- I of the 200-CW-I Operable Unit
feasibility study (t)OL/R L-2002-69).
ihis site is an analogous site to the well characterized representative waste site 2 16-UJ- 10 Pond. As a conservative measure
because of the absence of data for this analogous site. the 200-CW-5 remedial investigation report (DOERL-2003-Il )
table 6-1, list of 21(-U-10 Pond (OPCs will be applied and will be expanded to include nitrate (per data quality objectives
discussion). 0-238 (per WIDS), fluoride and cyanide (identitied through STOMP modeling [PNNL -120281). and Pu-2391240
and Ani-24I (identified by earlier 216-11-1 Ditch saipling).
The logging action level for Cs- t 37 is 24 p( ig (niain text Section 3.1.1).

GeoProhe is a registered tradeiark of GeoProbe Systems, Salina. Kansas.

B1-0 1 I 33, 2/6-t-23 Ponw O)rl .o E/ensip (WIS Silc 600-I / 8) im Stailiation Final RepoI t/l),c.he / 997.
(toip iheinse In ii ...miental Rsp .. tose. Compeosalltuo. and Liability II o/ / 980.
LO L/ R L-99-66, Steam C nudisaie/CooIn Wow Uaste Grou Opcable Unis RiFS Work Ai: I/tiLes, 200-I -.i

200 -CW- 0 )-CW -4 an!d 200-SC - I Opia// Un/is.
DOIR 1-2000- 5. 2 0-CW -[ Op'rb/i Unil Remedial Inuustiation Repoti.
DO/HR I,-2001-69, Fabiliti Sit,I fitr fin 200-CW- If- /ud 200-CW -3 Opeablc Units in i/i 2and AIe 'eW, Itas- Sites.
DOR L-2003- t I i, Remal,, Invi,,igtino ti 200-CW- U Pond/ ZDithes Cooling Wa/eIn Gitp, the 210 -- 2 S Rond and

Di, lie, Cooiig Wilair Grt p ihe- 200-CfW-4 T Potnd! and 1i)ches Cooling Wa /er G, op, and the 200-CS- Sta Coid nsate

GupOperable Un111s.
IN N L 1 1028 STO P Suubtsmtola ,) / 1 (a sp t Mti/i Phases, i i/n 2.0. Ipp/ittin (tic.
RIs, utrce Cns aion ud Re oi o et. 1,/ i /976.
Itery ioratioai ata .S'stut datalhase.

i Rt L A
COpC
R UR A
SIM P
W IDS

t)Otp/ii&/it'tOi'Pi iiiitmmt/t/ Iespuoetsu. C uInnensatioit. itid /.i,,;iiljt <let itl / '16
coiitaminiaint ot potential concern
Resumr C o,etion aidi . t. 'Reimi <t of 1976.
iibsurtce transport over nultiile phases.

[IIarI It/umaliot 0,t4 S1sIivm.
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